ANNUAL RED
|MPQRTED
FIRE ANT
CONFERENCE

.."
W"e ("/I’

OO

S)ppe000000000es0

L)
e
-
=3
-
==
- =
- =
-
:-
==
-
:-
-
-
=
—

Hosted by:
The Alabama Fire Ant = 2
Management iri.::,:::,s,v.‘ %
Prosram SYSTEN AUBURN | ENTOMOLOGY AND PLANT PATHOLOGY
__-‘ﬁ.' ﬁu ants easier to Gve with. Your Expertsfor b UNIVERSIT .



Proceedings of the
Red Imported Fire Ant Conference
March 28-30, 2006
Mobile, Alabama

Arrangements Committee

L.C. “Fudd” Graham, Chair
Dept. of Entomology & Plant Pathology
Auburn University

Arthur Appel
Dept. of Entomology & Plant Pathology
Auburn University

Vicky Bertagnolli
Dept. of Entomology & Plant Pathology
Auburn University

Micky Eubanks
Dept. of Entomology & Plant Pathology
Auburn University

Henry Fadamiro
Dept. of Entomology & Plant Pathology
Auburn University

Kathy Flanders
Dept. of Entomology & Plant Pathology
Auburn University

Xing Ping Hu
Dept. of Entomology & Plant Pathology
Auburn University

Nannan Liu
Dept. of Entomology & Plant Pathology
Auburn University

Michael Williams
Dept. of Entomology & Plant Pathology
Auburn University

Leisha McDaniel — Secretary
Dept. of Entomology & Plant Pathology
Auburn University



This publication is the result of a special Red Imported Fire Ant Conference organized by
the Alabama Fire Ant Management Program at the Department of Entomology and Plant
Pathology at Auburn University.

The opinions, conclusions, and recommendations are those of the participants and are
advisory only. Trade and company names are used in this publication solely to provide specific
information. Mention of a trade or company name does not constitute a warranty or an
endorsement by the Alabama Fire Ant Management Program, the Department of Entomology
and Plant Pathology, and/or Auburn University to the exclusions of other products or
organizations not mentioned.

The papers and abstracts published herein have been duplicated as submitted and have
not been subjected to a peer review. They have been collated and duplicated solely to promote
an exchange of information and may contain preliminary data not fully analyzed. For this
reason, the authors should be consulted before referencing any of the information printed herein.
This proceedings issue does not constitute formal peer review publication. However, ideas
expressed here are the sole property of the author(s) and set precedence in that the author(s) must
be given due credit for their ideas.

The 2007 Imported Fire Ant Conference will be held in Gainesville, FL April 24 - 25,
2007. The 2008 Imported Fire Ant Conference will be hosted by Clemson University.

Copyright 2006. The Alabama Fire Ant Management Program and the Department of
Entomology and Plant Pathology, Auburn University
All rights reserved.

A copy of the Proceedings may be obtained from:

Dr. L.C. “Fudd” Graham
Department of Entomology and Plant Pathology
Auburn University
301 Funchess Hall
Auburn, AL 36849-0001
Office: (334) 844-2563

Rl

oy

iy

iy




General Table of Contents

Acknowledgments

2006 Red Imported Fire Ant Conference Agenda
Index to Speaker Abstracts

Index to Poster Abstracts

Sponsors

Conference Attendees

Page

11
13
136

145



Acknowledgements

The success of the 2006 Imported Fire Ant Conference was a result of the efforts of the planning
committee, the Alabama Fire Ant Management Program, the Department of Entomology and
Plant Pathology, our corporate sponsors and, of course, all who took time to prepare and present
the information that can be used to manage imported fire ants for our clientele through safe,
effective and affordable means. Without the excellent cooperation, participation and support of
everyone, the conference would not have been possible.

Special thanks are due to many on the committee. Arthur Appel and Micky Eubanks were
responsible for the coordination, scheduling, arrangement and publication of the meeting agenda.
It looked great. Kathy Flanders and Leisha McDaniel were responsible for registration and
receipts and kept everything under control as long as I stayed out of the way. Chazz Hesselein
and Mike Williams helped with on-site registration. A very special thank you is reserved for
Vicky Bertagnolli for her help. She collected presentations and organized them for projection,
gathered registration gifts from local sponsors, organized the daily door prize drawings, collected
and organized the articles for the proceedings, manned the projector for most of the conference
and put up with me for the six months preceding the conference.

Thanks go to Carol Russell, USDA/APHIS/PPQ, Hawaii. Even though she was not able to
attend the conference, she provided all of the goodies for the door prizes, especially the
wonderful candy and coffee, and the leis. Thanks to Patty Beckley for delivering the leis and
attempting to publicly embarrass me, a very difficult task.

Thank you to Alicia McCray, Valerie Jones, Richlyn Lynch, Stan Martin and the staff of the
Radisson Admiral Semmes Hotel and Suites for their assistance and patience with the set up,
catering, room accommodations, and last minute changes.

[ want to thank Dr. David Williams, University of Florida, Gainesville for his keynote
presentation, “A Brief History of the Red Imported Fire Ant in the US” and for allowing it to be
placed on the web for use by others. I also want to express gratitude to Dr. David Oi, USDA,
Gainesville for his entertaining surprise introduction of the keynote speaker.

Many thanks are due to all of the conference sponsors and supporters. Their support is essential
in making the conference financially possible. Their ads can be found at the end of the
proceedings. Thank you to the Alabama Peanut Producers, the Auburn University Bookstore,
Cotton Counts and the Mobile Bay Convention and Visitors Bureau for registration gifts.




1:00 — 5:00 pm
6:00 — 7:00 pm

7:00 — 8:00 pm

7:00 am - 1:00 pm
7:00 — 8:00 am
7:15—8:00 am
8:00 am

8:10 — 8:20 am
8:20 - 8:30 am

8:30 - 9:30 am

AGENDA

ALL MEETINGS IN LOCATION

TUESDAY, MARCH 28

Registration
Reception — Poolside

Poster Setup — State Room B & C

WEDNESDAY, MARCH 29

Registration

Poster Setup — State Room B & C

Continental Breakfast — Mezzanine

Call To Order — Crystal Ballroom

Welcome from Doug Rigney, Deputy Commissioner of Agriculture
L. C. “Fudd” Graham: Special Presentation

Keynote Address by Dr. David Williams, University of Florida: A brief history of the
red imported fire ant in the U.S

Session: Chemical Control

Moderator:

9:30 — 9:50 am

9:50 — 10:05 am

10:05 — 10:35 am

Moderator:

10:35 - 10:55 am

10:55-11:15 am

11:15-11:30 am

11:30 -11:45 am

Fudd Graham

H. Dorough, F. Graham, V. Bertagnolli, A. Wiggins, W. Datcher: Fire ants at Talladega:
bringing NASCAR fans back down to earth

J. Altom: Esteem ant bait now labeled for pasture and hay

30 Minute Break

Henry Dorough

C. Barr, A. Calixto: Mixing bait and fertilizer: is it ok, yet?

T. Birthisel: Report on 2005 ANDE development activity-Tast-E-Bait and Fertibait for
use with insect growth regulators and other active ingredients for imported fire ant
control

D. Vander Hooven: TAST-E-Bait, a new improved bait carrier

T. Rashid, P. Parkman, J. Oliver, K. Vail: Mortality response of red, black and hybrid
imported fire ants to insecticide treated soil in laboratory bioassays



11:45 am - 1:00 pm

Moderator:

1:00 —1:15S pm

1:15-1:30 pm

1:30 — 1:50 pm

1:50 — 2:10 pm

Lunch (on your own — return by 1:00 pm)
Chuck Browne

R. Hickman, D. Calibeo-Hayes, B. Everson: Metaflumizone: a new insecticide for
imported fire ant bait from BASF

L. Greenberg, M. Rust, J. Klotz: Metaflumizone trials against RIFA in California using

corn chips as an estimate of ant abundance
D. Pollet: Fire ant management at poultry houses

P. Nester, W. Thompson, B. Drees: Discussion of 2005 survey of Texas aerial
applicators

Session: Behavior & Chemical Ecology

2:10 - 2:25 pm

2:25-3:15 pm
Moderator:

3:15-3:30 pm

3:30-3:45pm

3:45-4:00 pm

4:00 —4:15 pm

4:15 - 4:30 pm
4:30 - 4:45 pm
4:45 - 5:00 pm
6:30 - 7:30 pm

7:30 - 9:00 pm

7:15—-8:00 am

8:00 am

T. Fink, L. Gui, D. Streett, J. Seiner: Preliminary observations of phorid fly
(Pseudacteon curvatus) and black imported fire ant interactions with high-speed
videography

50 Minute Break (Posters Attended for Discussion) — Sponsored by Cargill
Stan Roark

Y. Lin, H. Chang, C. Lin, H. Ho, W. Wu: Differential cuticular chemical profiles
between monogyne and polygyne red imported fire ant (Solenopsis invicta) colonies

S. Ochleng: Imported fire ant repellency and mortality following exposure to Ecotroll
EC

R. Renthal, D. Velasquez, D. Gonzalea, A. Cassill, S. Ballji, G. Sunter: Chemical
signaling and fire ant behavior

R. Vander Meer, C. Preston: The effect of biogenic amines on fire ant conspecific
aggression ’

A. Rao and S. Vinson: Larva_l regulation of reproduction in the red imported fire ant
J. Chen: Chemicals incorporated in nest material by red imported fire ants

M. Wang, J. Oliver, D. Fare: Fire ant repellents from plant extracts

Reception — Poolside

Dinner — Crystal Ballroom

THURSDAY, MARCH 30

Continental Breakfast — Mezzanine

General Comments

Session: Biological Control




Moderator:

8:10-8:30 am

8:30 — 8:45 am

8:45-9:00 am

9:00—9:15 am

9:15-9:30 am

Micky Eubanks

H. Fadamiro, L. Chen: The vegetarian side of parasitic phorid flies: use of non-host
food by Pseudacteon tricuspis

D. Oi, J. Briano: Host specificity and transovarial transmission of Vairimorpha invictae
S. Porter, L. Calcaterra, L. Varone, J. Briano: New biocontrol agents from Argentina

S. Valles: Solenopsis invicta viruses 1 and 1A: Phenology, geographic distribution, and
species specificity

S. Vinson, T. Azizi and K. Snowden: The historical occurrence of Thelohania
solenopsae in red imported fire ant (Solenopsis invicta) colonies in the Brazos valley
region of Texas.

Session: Biology & Ecology

9:30 - 9:50 am

9:50 - 10:05 am

10:05-10:35 am
Moderator:

10:35-10:55 am

10:55-11:10 am
11:10 - 11:30 am
11:30 — 11:45 am
11:45 am — 1:00 pm
Moderator:

1:00 - 1:15 pm

1:15-1:35 pm

1:35-1:55 pm

1:55-2:10 pm

M. Eubanks, L. Cooper, J. Murphy: Fire ants can increase the spread of aphid-vectored
plant viruses

D. Henne, S. Johnson: Characteristics of Pseudacteon tricuspis Borgmeier (Diptera:
Phoridae) population spread in Louisiana

30 Minute Break
Vicky Bertagnolli

A. Lee, C. Husseneder, L. Hooper-Buii: Culture-independent identification of bacteria in
fourth-instar red imported fire ant larvae, Solenopsis invicta Buren

L. Luo: The red imported fire ant, Solenopsis invicta in mainland China

K. Rice, M. Eubanks: Effect of fire ants on an old field arthropod community
J. Vogt, B. Wallet: Modeling thermal dynamics of imported fire ant mounds
Lunch (on your own — return by 1:00 pm)

Chip East

B. Wiltz, L. Hooper-Bui: Effect of Hurricane Katrina flooding on ants of New Orleans
and St. Bernard parishes, Louisiana: Part I

L. Hooper-Bii, B. Wiltz: Effect of Hurricane Katrina flooding on Ants of New Orleans
and St. Bernard parishes, Louisiana: Part II

L. Womack, L. Hooper-Bui, M. Chamberlain, B. Moser: Impacts of red imported fire
ants (Solenopsis invicta Buren) on native faunal communities in two pine-dominated
ecosystems

C. Yang, C. Shih, W. Wu: Molecular evidence on the origin of red imported fire ant
Solenopsis invicta in Taiwan

Session: Eradication Efforts



2:10-2:25 pm C. Cassidy, G. Goedhart, J. Green, M. Hearst, L. Shaw: Residential R.I.F.A. treatments

in Orange County, CA
2:25-2:55 pm 30 Minute Break
Moderator: Willie Datcher
2:55-3:10 pm C. McNicol: Surveillance methodologies used within Australia. Various methods

including visual surveillance and extraordinary detections; above ground and in ground
lures

Session: Extension / Public Education

3:10-3:25 pm K. Flanders, B. Drees: eXtension: Taking the sting out of imported fire ants

Session: Regulatory Issues & Quarantine

3:25-3:40 pm R. Wright, W. Smith, V. Karpakakunjaram: Update on the area-wide fire ant

management project in Oklahoma

3:40 - 3:55pm J. Haffenden: Movement controls used to control red imported fire ant in Australia.

Various mechanisms utilized including steam machine, crushers, flame thrower machine
and mulching processes

3:55-4:10 pm C. Brown and A. Callcott: A Regulatory Perspective on Fire Ant Research
4:10 - 4:25 pm A. Bhatkar: The edging fire ant and the buzzing bees
4:25 - 4:40 pm K. Loftin, J. Hopkins: IFA quarantine treatment for commercial sod: Arkansas
experiences
4:40 — 4:55 pm C. Russell: Pacific Invasive Ant Conference: Hawaii 2007
4:55 - 5:10 pm Wrap Up — Next Meeting Site
POSTERS

PRESENTERS PLEASE BE AVAILABLE AT POSTERS ON WEDNESDAY FROM 2:25 - 3:25 PM
1. Ant Conference Hawaii. C. Russell

Session: Behavior & Chemical Ecology

2. Acoustic and high-speed videographic analysis of flying imported fire ants. L. Gui, C. Talmadge, R. Hasse, T.
Fink, Z. Cao, Y. Wang, J. Seiner, D. Streett, A. Pranschke

3. Stridulation behavior in Solenopsis invicta and S. richteri. J. Marquess, J. Anderson

Session: Biological Control

4. Arkansas' first Pseudacteon curvatus release. J. Clemons, A. Simpson, J. Hopkins, K. Loftin

5. Distribution patterns of Thelohania solenopsae in the RIFA populations of southeastern Oklahoma: Implications.
V. Karpakakunjaram, A. Chan, R. Wright



6. Expansion of Pseudacteon tricuspis in Arkansas. M. McCarter, D. Petty, G. Gavin, R. Herring, J. Clemons, R.
Dollar, J. Hopkins, K. Loftin

7. Host location behavior of Pseudacteon curvatus (Diptera: Phoridae) in mono- and polygyne fire ant colonies
(Hymenoptera: Formicidae). V. Bertagnolli, F. Graham

8. Pseudacteon spp. (Diptera: Phoridae) range expansion in Alabama. F. Graham, V. Bertagnolli, K. Ward, R.
Ward

9. The effects of food supplement on lifespan and nutrient metabolism in the parasitic phorid fly, Pseudacteon
tricuspis. L. Chen, H. Fadamiro

10. Update on USDA, APHIS phorid fly releases and monitoring efforts. R. Weeks, A. Callcott

11. Compensatory foraging strategy of red imported fire ant (Solenopsis invicta) colonies after exposure to
introduced dipteran parasitoids (Pseudacteon tricuspis). R. Puckett, M. Harris, C. Barr

Session: Biology & Ecology

12. Cloning, sequencing, and expression of arginine kinase gene from the fire ant, Solenopsis invicta (B.). N. Liu,
H. Wang

13. Diel and seasonal phenology and spatial dynamics of Pseudacteon tricuspis Borgmeier (Diptera: Phoridae) in
Louisiana. D. Henne, S. Johnson

14. Making wax casts of imported fire ant mounds. D. Petty, K. Loftin, J. Hopkins
15. Phylogeography of the fire ant Solenopsis invicta. M. Ahrens, D. Shoemaker
16. Survey of red imported fire ant populations in north central Mississippi. D. Streett, M. Allen, A. Pranschke

17. The distribution of imported fire ants (Formicidae: Solenopsis spp.) in Christmas tree plantations across
Mississippi. S. Self

18. The distribution of imported fire ants (Solenopsis spp.) and their potential foraging competitors in relation to
local conditions and interspecific competition in Mississippi forests. T. Menzel, T.
Nebeker

19. Identification of the gene(s) involved in the early events concerning flight muscle degeneration in the Red
Imported Fire Ant (Solenopsis invicta). T. Azizi, S. B. Vinson

Session: Chemical Control

20. Entomological, economical and philosophical considerations concerning automated detection and treatment of
fire ant colonies. J. Reed, F. To, D. Smith

21. Evaluation of BAS 3201 bait and drench applications for the control of imported fire ants. W. Hudson, S.
Diffie

22. Evaluation of homeowner formulations of indoxacarb, hydramethylnon, pyriproxyfen and fipronil against
imported fire ants. J. Hopkins, D. Petty, K. Loftin

23 Evaluation of hydramethylnon bait and various contact insecticides as individual mound treatments against
imported fire ants. J. Gavin, K. Loftin, J. Hopkins, D. Shanklin

24. Fire ant management at poultry houses. D. Pollet



25. Using population index and foraging activity to evaluate broadcast applications of baits and granular
insecticides for imported fire ants. T. Rashid, P. Parkman, J. Oliver, K. Vail

Session: Regulatory Issues & Quarantine

26. Bifenthrin and chlorpyrifos in reduced radius band treatments for in-field application on nursery plants. S.
James, L. McAnally, A. Callcott

Session: USDA-ARS Area-Wide Suppression Project

27. Area-wide suppression of fire ants: demonstration project in Mississippi, 2005. D. Streett, A. Pranschke, J.

Vogt, J. Reed, A. Callcott

Session: Extension / Public Education

28. The pest ants of Louisiana: a guide to their identification, biology and control. S. Dash, L. Hooper-Bui, M.

Seymour, L. Womack, B. Comns

29. Public Education - Fire Ant City a teaching tool. P. Beckley

10



Index to Submitted Abstracts/Articles’

*NOTE: NSdenotes Not Submitted
Session: _Chemical Control

19

20

NS

NE

38

ELY

H. Dorough, F. Graham, V. Bertagnolli, A. Wiggins, W. Datcher: Fireantsat Talladega:
bringing NASCAR fans back down to earth

J. Altom: Esteem ant bait now labeled for pastureand hay

C. Barr, A. Cdixto: Mixingbait and fertilizer: isit ok, yet?

T. Birthisd: Report on 2005 ANDE development activity-Tast-E-Bait and Fertibait for
use with insect growth regulatorsand other active ingredientsfor imported fire ant
control

D. Vander Hooven: TAST-E-Bait, a new improved bait carrier

T. Rashid, P. Parkman, J. Oliver, K. Vail: Mortality responseof red, black and hybrid
imported fire antsto insecticidetreated soil in laboratory bioassays

R. Hickman, D. Cdlibeo-Hayes, B. Everson: Metaflumizone:a new insecticidefor
imported fire ant bait from BASF

L. Greenberg, M. Rust, J. Klotz: Metaflumizonetrialsagainst RIFA in Cdiforniausing
corn chipsas an estimate of ant abundance

D. Pollet: Fire ant management at poultry houses

P. Nester, W. Thompson, B. Drees. Discussion of 2005 survey of Texasaerial
applicators

Session: Behavior & Chemical Ecology

4l

NS

NS

NS

NS

T. Fink, L. Gui, D. Streett, J. Seiner: Preliminary observationsof phorid fly
(Pseudacteon curvatus) and black imported fire ant interactionswith high-speed
videography

Y. Lin,H. Chang, C. Lin, H. Ho, W. Wu: Differentia cuticular chemical profiles
between monogyneand polygyne red imported fire ant (Solenopsisinvicta) colonies

S. Ochleng: Imported fire ant repellency and mortality following exposureto Ecotroll
EC

R. Renthal, D. Velasquez, D. Gonzalea, A. Cassill, S. Ballji, G. Sunter: Chemica
signaling and fire ant behavior

R. Vander Meer, C. Preston: The effect of biogenic amines on fire ant conspecific
aggression

A.Raoand S. Vinson: Larval regulationof reproductionin the red imported fire ant

J. Chen: Chemicalsincorporated in nest material by red imported fire ants



52

M. Wang, J. Oliver, D. Fare: Fire ant repellents from plant extracts

Session: Biological Control

56

57

NS

NS

NS

H. Fadamiro, L. Chen: The vegetarian side of parasitic phorid flies: use of non-host
food by Pseudacteon tricuspis

D. Oi, J. Briano: Host specificity and transovarial transmission of Vairimorpha invictae
S. Porter, L. Calcaterra, L. Varone, J. Briano: New biocontrol agents from Argentina

S. Valles: Solenopsis invicta viruses 1 and 1A: Phenology, geographic distribution, and
species specificity

S. Vinson, T. Azizi and K. Snowden: The historical occurrence of Thelohania
solenopsae in red imported fire ant (Solenopsis invicta) colonies in the Brazos valley
region of Texas.

Session: Biology & Ecology

NS

59

NS

60

62

NS

64

NS

NS

NS

M. Eubanks, L. Cooper, J. Murphy: Fire ants can increase the spread of aphid-vectored
plant viruses

D. Henne, S. Johnson: Characteristics of Pseudacteon tricuspis Borgmeier (Diptera:
Phoridae) population spread in Louisiana

A. Lee, C. Husseneder, L. Hooper-Bui: Culture-independent identification of bacteria in
fourth-instar red imported fire ant larvae, Solenopsis invicta Buren

L. Luo: The red imported fire ant, Solenopsis invicta in mainland China
K. Rice, M. Eubanks: Effect of fire ants on an old field arthropod community
J. Vogt, B. Wallet: Modeling thermal dynamics of imported fire ant mounds

B. Wiltz, L. Hooper-Bui: Effect of Hurricane Katrina flooding on ants of New Orleans
and St. Bernard parishes, Louisiana: Part |

L. Hooper-Biii, B. Wiltz: Effect of Hurricane Katrina flooding on Ants of New Orleans
and St. Bernard parishes, Louisiana: Part 11

L. Womack, L. Hooper-Bui, M. Chamberlain, B. Moser: Impacts of red imported fire
ants (Solenopsis invicta Buren) on native faunal communities in two pine-dominated
ecosystems

C. Yang, C. Shih, W. Wu: Molecular evidence on the origin of red imported fire ant
Solenopsis invicta in Taiwan

Session: Eradication Efforts

65

69

C. Cassidy, G. Goedhart, J. Green, M. Hearst, L. Shaw: Residential R.I.LF.A. treatments
in Orange County, CA

C. McNicol: Surveillance methodologies used within Australia. Various methods

including visual surveillance and extraordinary detections; above ground and in ground
lures

12



Session: Extension / Public Education
74 K. Flanders, B. Drees: eXtension: Taking the sting out of imported fire ants

Session: Regulatory Issues & Quarantine

NS R. Wright, W. Smith, V. Karpakakunjaram: Update on the area-wide fire ant
management project in Oklahoma

75 J. Haffenden: Movement controls used to control red imported fire ant in Australia.
Various mechanisms utilized including steam machine, crushers, flame thrower machine
and mulching processes

77 C. Brown and A. Callcott: A Regulatory Perspective on Fire Ant Research
NS A. Bhatkar: The edging fire ant and the buzzing bees
NS K. qutin, J. Hopkins: IFA quarantine treatment for commercial sod: Arkansas
experiences
NS C. Russell: Pacific Invasive Ant Conference: Hawaii 2007
POSTERS
NS C. Russell: Ant Conference Hawaii.

Session: Behavior & Chemical Ecoloév

79 L. Gui, C. Talmadge, R. Hasse, T. Fink, Z. Cao, Y. Wang, J. Seiner, D. Streett, A.
Pranschke: Acoustic and high-speed videographic analysis of flying imported fire ants.

NS J. Marquess, J. Anderson: Stridulation behavior in Solenopsis invicta and S. richteri.

Session; Biological Control

80 J. Clemons, A. Simpson, J. Hopkins, K. Loftin: Arkansas' first Pseudacteon curvatus
release.
84 V. Karpakakunjaram, A. Chan, R. Wright: Distribution patterns of Thelohania

solenopsae in the RIFA populations of southeastern Oklahoma: Implications.

NS M. McCarter, D. Petty, G. Gavin, R. Herring, J. Clemons, R. Dollar, J. Hopkins, K.
Loftin: Expansion of Pseudacteon tricuspis in Arkansas.

89 V. Bertagnolli, F. Graham: Host location behavior of Pseudacteon curvatus (Diptera:
Phoridae) in mono- and polygyne fire ant colonies (Hymenoptera: Formicidae).

94 F. Graham, V. Bertagnolli, K. Ward, R. Ward: Pseudacteon spp. (Diptera: Phoridae)
range expansion in Alabama.

NS L. Chen, H. Fadamiro: The effects of food supplement on lifespan and nutrient
metabolism in the parasitic phorid fly, Pseudacteon tricuspis.

13



100

NS

R. Weeks, A. Callcott: Update on USDA, APHIS phorid fly releases and monitoring
efforts.

R. Puckett, M. Harris, C. Barr: Compensatory foraging strategy of red imported fire ant
(Solenopsis invicta) colonies after exposure to introduced dipteran parasitoids
(Pseudacteon tricuspis).

Session: Biology & Ecology

102

103

NS

NS

104

107

108

NS

N. Liu, H. Wang: Cloning, sequencing, and expression of arginine kinase gene from the
fire ant, Solenopsis invicta (B.).

D. Henne, S. Johnson: Diel and seasonal phenology and spatial dynamics of
Pseudacteon tricuspis Borgmeier (Diptera: Phoridae) in Louisiana.

D. Petty, K. Loftin, J. Hopkins: Making wax casts of imported fire ant mounds.
M. Ahrens, D. Shoemaker: Phylogeography of the fire ant Solenopsis invicta.

D. Streett, M. Allen, A. Pranschke: Survey of red imported fire ant populations in north
central Mississippi.

S. Self: The distribution of imported fire ants (Formicidae: Solenopsis spp.) in Christmas
tree plantations across Mississippi.

T. Menzel, T. Nebeker: The distribution of imported fire ants (Solenopsis spp.) and their
potential foraging competitors in relation to local conditions and interspecific competition
in Mississippi forests.

T. Azizi, S. B. Vinson: Identification of the gene(s) involved in the early events
concerning flight muscle degeneration in the Red Imported Fire Ant (Solenopsis invicta).

Session: Chemical Control

109

111

112

117

121

122

J. Reed, F. To, D. Smith: Entomological, economical and philosophical considerations
concerning automated detection and treatment of fire ant colonies.

W. Hudson, S. Diffie: Evaluation of BAS 3201 bait and drench applications for the
control of imported fire ants.

J. Hopkins, D. Petty, K. Loftin: Evaluation of homeowner formulations of indoxacarb,
hydramethylnon, pyriproxyfen and fipronil against imported fire ants.

J. Gavin, K. Loftin, J. Hopkins, D. Shanklin: Evaluation of hydramethylnon bait and
various contact insecticides as individual mound treatments against imported fire ants.

D. Pollet: Fire ant management at poultry houses.

T. Rashid, P. Parkman, J. Oliver, K. Vail: Using population index and foraging activity
to evaluate broadcast applications of baits and granular insecticides for imported fire ants.

Session: Regulatory Issues & Quarantine

125

S. James, L. McAnally, A. Callcott: Bifenthrin and chlorpyrifos in reduced radius band
treatments for in-field application on nursery plants.

14



Session: USDA-ARS Area-Wide Suppression Project

132 D. Streett, A. Pranschke, J. Vogt, J. Reed, A. Callcott: Area-wide suppression of fire
ants: demonstration project in Mississippi, 2005.

Session: Extension / Public Education

NS S. Dash, L. Hooper-Bui, M. Seymour, L. Womack, B. Cormns: The pest ants of
Louisiana: a guide to their identification, biology and control.

NS P. Beckley: Public Education - Fire Ant City a teaching tool

15



Fire Antsat Talladega
Bringing NASCAR Fans Back Down to Earth

Henry D. Dorough
Regional Extension Agent
Animal Science& Forages
Alabama Cooperative Extension System
Talladega, Alabama

Sincetheir introductioninto the United Statesin the early 1900’s, fire ants have been the
primary target of many Extension projects. One recent project involved treating for fire ants at
the Talladega Superspeedway, NASCAR’s fastest track and home of two magjor NASCAR
Nextel Cup racesin Talladega, Alabama. Twice each year about 150,000 race fans convergeon
campgrounds owned by the Talladega Superspeedway. An additional 100,000 fanswill arrive
on raceday and picnic inthe day parking areas. Track officialsand racefans routinely called the
local Extension officeto get recommendationsfor controllingfire ants in the campgroundsat the
track. Twiceayear, racefans poured into local storesto buy anything that purported to kill fire
ants, even resorting at timesto illegal methods such as the use of gasoline, diesel fuel and lighter
fluid within infested areas.

A visit with track officialsrevealed that fire ants were the number one complaint from
race fans camping on speedway property. Track officialshad been giving zip-lock bags of
Arndro to campersthat complained of fire ant problems; a practicethat has obviousflaws.
Amdro requirestwo to four weeksto control fire ant popul ationswhereas race fans are only at
the track for a maximum of one week for each race. Also, without specific label instructions,
intoxicated race fans are hardly likely to apply the bait according to label directions.

After visiting with track officials, a team of Extension personnel aong with the Alabama
Fire Ant Management Program worked together to devel op the largest site-specific
demonstrationever conducted in the State of Alabama

The primary project goalsfor the team were:

e To educate Talladega Superspeedway employeeson proper bait calibration and

application techniques.

e To educate race fans on effective fire ant control methods.

e To minimizethe environmental impact of race fanskilling fire ants on speedway

property.

The goalsfor Talladega Superspeedway officialswere:

e Todiminatefire ant complaintsfrom campersin the more expensive campgrounds.

e Toeliminatefireantsduring race week.

Pre-treatment surveysof speedway property revealed an averagefire ant population of 186
mounds per acre. Theinfield at the track had a population of 243 mounds per acre. From
August 1 through 3, 2005, the team equipped 16 John Deere Gatorswith Herd GT-77 seeders,
trained the speedway staff in calibration and spreading techniquesand then monitored the
spreading of over 2,500 pounds of Extinguish Plus on approximately 1,500 acres of
campgrounds owned by the Talladega Superspeedway.

On August 31, 2005, 30 days after the initial treatment, the popul ation was reduced to just 49
mounds per acre. Speedway officials, although impressed with the results, insisted on a zero
tolerancefor fire ants during race week in October. Therefore, the decision was made to make
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an additional application of Extinguish Plus to the most expensive campgrounds inside and
outside of the track where the greatest fire ant populations existed and where the most camper
complaints originate. On September 23, 2005, nine days before the Nextel Cup championship
points race, the population was reduced to only nine (9) mounds per acre, an overall 95 percent
reduction. The most expensive campgrounds in the infield were practically devoid of fire ants.
During race week, the team surveyed approximately 10 percent of the campers about their
experiences with fire ants at Talladega. Fans were asked to rate past and present experiences on a
scale of 1 — 10, where 1 was no problem and 10 was an extreme problem. First-time campers
rated their present experience at 1.3. Fans camping at Talladega two to four years rated their
past experience at 4.1 and their present experience at 1.2. Fans camping five or more years rated
their past experience at 6.9 and their present experience at 1.4. The numbers clearly indicate that
race fans considered fire ants a serious issue at their campsites in past years and that the
treatment with Extinguish Plus greatly improved their overall camping experience.

Fans were asked if they had brought chemicals to control fire ants in their campsite and if so,
if they were used since arriving on speedway property. Thirty-nine percent indicated they
brought chemicals with them and only 47 percent of those individuals said they actually used the
product. In all, 80 percent of the campers used no chemicals to control fire ants in their
campsite. Of those who used the chemicals they brought, most said based on past experiences
they were in the habit of treating their campsite prior to parking their RV and did so before
learning of our project. The list of products brought with the campers included a variety of
contact insecticides, baits, aerosols as well as gasoline, diesel fuel and lighter fluid.

Fans were also asked if they had fire ants where they lived and if so, how they controlled fire
ants within and outside their homes. Sixty-seven percent said they lived in a fire ant infested
area. The rest resided outside areas of the U.S. where fire ants have invaded. For those with fire
ants at home, most said the same methods used at the Talladega Superspeedway were used at
home while some indicated they used pest control operators to treat their personal property.
When asked to rate the effectiveness of the treatments they used, the results were the same for
treatments on speedway property and at home. Using the same scale of 1 — 10, fans rated their
control methods an average of 5.7. Contact insecticides rated 5.2 and baits rated 6.2.

On an interesting note, the fans surveyed represented 24 states including: Alabama, Arizona,
Arkansas, Florida, Georgia, Illinois, Indiana, lowa, Kentucky, Louisiana, Maine, Michigan,
Minnesota, Mississippi, Missouri, Nebraska, New Jersey, New York, North Carolina, Ohio,
South Carolina, Tennessee, Texas and Virginia.

In addition to the surveys, race fans were educated about the method of fire ant control used at
Talladega. Literature was handed out giving details of the Talladega project, results and
information on controlling fire ants at home with a bait product using the two-step method.
Several local newspapers assisted with the educational effort by publishing articles on the
project’s results. Signs also were posted throughout the speedway property to inform fans about
the project.

Seven months after the initial treatment, control of fire ants at the speedway remained at 95
percent. During the spring race in April 2006 there were no complaints registered with track
officials by campers on speedway property. A one year survey of fire ant populations at the
Talladega Superspeedway is planned and the results will be added to this report at that time.

In summary, the project was a tremendous success. All of the project goals were met. Talladega
Superspeedway employees learned the proper methods for controlling fire ants using a bait
product, race fans were educated about fire ants and their control and Talladega Superspeedway
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property was protected from the tremendous volume of chemicals normally used to control fire
ants during race week twice each year. The project was highly successful not only for its effect
in controlling fire ants but through its use of environmentally sound and sustainable methods. It
is a success not only reflected by the survey but by the positive comments of race fans who, by
becoming better informed about effective fire ant control methods, were less inclined to resort to
harsh and, in many cases, largely ineffective control measures.
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Esteem™ Ant Bait Now Labeled For Pastureand Hay
John V. Altom, Field Market Development Specialist
Valent USA Corporation, 3700 NW 91 Street, Building C Suite 300, Gainesville, FL 32606

Theactive ingredient in Esteem® Ant Bait is pyriproxyfen. Thisisthe same active ingredient
(ai) that isin Knack® and Esteem® and used as foliar sprays to control insects such as whiteflies
and scales. The pyriproxyfenisdissolved in soybean oil and applied to corn grit granules at
0.5% ai by weight. Pyriproxyfenisan insect growth regulator that issimilar to naturally
occurring insect growth hormoneswhich interfereswith (stops) the insect's growth and
development.

Worker ants are attracted to the bait and carry the bait granules back to the ant colony. The
worker ants ingest the soybean oil and ai and feed thisto the queen and immature ants. The
gueen stops laying viableeggs and the immature ants are unableto development into adults.
Consequently, worker ants are not replaced and the existing worker ants naturally die off.
Within 3 to 4 weeks the ant colonies are declining and by 8 weeksvery few ants can befound in
the treated areas.

The best application method is via broadcast, either by ground equipment or aerial equipment.
Therateis 1.5t0 2 Ibsof formulated product per acre for pastureand hay. Ant speciesthat are
controlled with Esteem Ant Bait include the red imported fire ant, southern fire ant, pavement
ant, and big-headed ant. Additionsare currently being madeto thislabel to include all imported
fireants.

The best time to apply Esteem® Ant Bait is when the worker ants are foraging. The most
favorable air temperature range is between 65 and 85°F and when soil temperature isabove
60°F. The presence of moisture (dew, rainfall, or irrigation) will reduce the effectiveness and
attractiveness of the bait and should be avoided. Under extremely heavy fire ant populations,
two applications will be required. Onein late spring to early summer followed by another
application in late summer to early fall.

Esteem® Ant Bait is currently |abeled on over 100 crops (refer to label for specificson each
crop). With respect to the pasture and hay label, there are no grazing restrictionsto livestock.
The current package sizeisa 25-pound bag and a 2-pound bag will be introduced later in 2006.
Valent USA will be evaluating the potential to blend Esteem® Ant Bait with variousfertilizers
throughout 2006 in an effort to save an application cost and provide growers with an easier
application method through commercial fertilizer spreaders.
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Mixing Bait with Fertilizer: st OK Yet?

CharlesL. Barr, Extension Program Specialist
Alejandro A. Calixto, Extension Associate
Texas Cooperative Extension, P.O. Box 2150, Bryan, TX 77806

One of the most common questionsasked about broadcast fire ant baitsis whether they can
be mixed with fertilizer. There are a number of advantagesto this practice. One isthe simple cost
savingsof only needing to make onetrip acrossthefield. A second is eliminating the need for a
second, specialized spreader for the bait. Probably the most important advantage, though least
obvious, isthat mixing bait with fertilizer eliminatesthe difficulty of calibrating a bait spreader
to deliver the required low volume, usually 1.5 Ibs/acre. Bait calibration changes with ahost of
factors: temperature, humidity, roughnessof terrain, brand and lot of bait, to name afew.

Without calibrating before each application (even over the course of aday), itiseasy to
apply double or even triple the amount of bait, resultingin material shortagesand greatly
increased cost. Fertilizer spreader calibration, on the other hand, stays relatively constant under
different environmental conditions. It is also much easier and more accurateto calibratea
spreader applying several hundred pounds per acre. In other words, a pound or two per acre
differencein fertilizer application makeslittle differencein performanceor cost, whereasthe
same error would double the cost of a bait application.

Unfortunately, tests conducted by the Texas Agricultural Extension Servicein the 1990's
indicated that pre-packaged bait mixed with fertilizer quickly lost its attractivenessto fire ants
rendering it ineffective. Therefore, the practice was strongly discouraged. It was hypothesized
that thefertilizer either absorbed the toxicant-containingsoybean oil from the bait granules,
making it unavailable to the ants, or rendered the oil unpalatableby transferring saltsto it.

However, citrus growersin Floridareported that mixing Extinguish™ bait (0.5% s-
methoprene) with fertilizer had become aregular part of their orchard maintenance program with
excellent fire ant suppression. Wellmark International, makers of Extinguish, sponsored testsin
2003 and 2005 to try to directly addressthis contradiction. Another test using a different bait
activeingredient was conducted in 2005 to help support resultsfrom the first two. Still another
test, unintentional though it was, helped answer the question of whether oil absorption or
unpalatability isthe culprit in the performancefailure of pre-mixed bait.

Pre-mixed bait + fertilizer blend performance failures

In 1994 three premium grade, encapsulated fertilizerswere mixed with Amdro® (0.73%
hydramethylnon) and applied through a tractor-mounted, PTO-powered fertilizer spreader. These
mixtureswere made at the factory and sat in the bags for some months. Another treatment used
the same fertilizer spreader, but a Herd GT-77 seeder was mounted to it so the fertilizer and bait
could be applied simultaneously, but without mixing. Amdro alone, applied with the Herd seeder
was included as standard.

Asshown in Figure 1, all three pre-mixesfailed to show much control. The Amdro alone
showed atypical performancecurve while the simultaneousapplication actually performed both
better and faster than the Amdro alone. The obvious conclusion wasthat pre-mixing fertilizer
with bait cause the bait to become either ineffective or unpalatableto the ants resultingin little or
no control.

That same year, asimilar test was conducted using Logic/Award (1.0% fenoxycarb) asthe
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bait mixed with another encapsulated fertilizer. As before, the mixture sat in the bags for some
weeks before application. As shown in Figure 2, the pre-mixed blend showed little or no control
compared to untreated plots. Though typically slow-acting, the Award standard reduced the
number of active mounds over the 9-month course of the test.

Mix-and-apply blends of broadcast bait and fertilizer

As mentioned, Wellmark International sponsored a test in 2003 in which Extinguish was
mixed with an agricultural grade fertilizer (20-5-10) to try to replicate the satisfactory fire ant
control found by Florida citrus growers. The fertilizer was purchased the day before application
and a thunderstorm hit the area that afternoon. The fertilizer, sitting in the back of a pickup truck,
was packed in plastic bags. Nevertheless, some of the bags leaked and the fertilizer contents
were wet by the morning of application. Consequently, the bait was exposed to not only the salts
of the fertilizer, but also moisture, two factors that we felt sure would render the bait ineffective.

Nevertheless, as shown in Figure 3, the mix-and-apply Extinguish + fertilizer worked as well
as Extinguish alone, though it took over 9 months to reach full mound suppression.

It was felt that these surprising results warranted another trial using equipment more like
what would be used by agricultural producers. The treatments in the previous trial were applied
with a Herd GT-77 electric seeder on quarter-acre plots. The next trial was applied using a
tractor-mounted, PTO-powered fertilizer spreader on one acre plots. Treatments included both
mix-and-apply and a treatment where Extinguish was mixed with the fertilizer, returned to the
fertilizer bags and “aged” for two weeks prior to application.

Figure 4 shows the results of this field trial. As before, the mix-and-apply bland performed at
fast and as well as Extinguish alone. Note that the pre-mixed material also reached a level of
maximum suppression similar to that of Extinguish and the mix-and-apply blend. However, its
activity was delayed almost two months versus the other treatments. We can offer no explanation
for this phenomenon.

To add support for the feasibility of recommending the mix-and-apply treatment, another test
was conducted in the fall of 2004 using a different bait, Advion® (0.045% indoxacarb), and a
different fertilizer, 13-13-13. As shown in Figure 5, results were similar with the mix-and-apply
blend working as fast and as well as Advion alone.

Absorption of oil or unpalatability?

The previous three tests provided strong data showing that the mix-and-apply method of
applying bait and fertilizer was effective in controlling fire ants. However, the question of why
the early tests showed poor control remained unexplained. Had the fertilizer granules absorbed
the toxicant-carrying oil from the bait or had the salts in the fertilizer rendered the bait
unpalatable to the ants?

An unexpected, potentially disastrous, event provided evidence that helped answer this
question. In May 2004, we were in the process of applying a large test using different
formulations of indoxacarb bait at the municipal airport in Palestine, Texas. We had completed
applying treatments along both sides of the main runway when a boom-sprayer truck literally
appeared over the horizon spraying our already-treated plots with fertilizer and, possibly,
herbicide. It then sprayed a line of plots that we were about to treat.

At that point, we reasoned that the test was either ruined or the liquid fertilizer would have no
effect, so we continued to apply treatments in the wetted vegetation. Eleven treated plots were
oversprayed and five plots were sprayed prior to bait treatment. Fortunately, one untreated plot

21



was also sprayed. Figure 6 shows that all plots performed as expected with no delay in speed of
control and no reduction in maximum control.

It can be assumed that the liquid fertilizer contained similar, if not identical, chemicals as the
granular fertilizer used in previous tests. With no chance of oil absorption onto fertilizer
particles, had the fertilizer been repellent to ants or rendered the soybean oil unpalatable, the
treatments should not have worked. However, they worked as well as the non-sprayed
treatments. The success of the bait mixed with wet granular fertilizer in the 2003 test also adds
supporting evidence.

Therefore, if the bait was not affected by the fertilizer ingredients without the particles, it can
be reasonably assumed that it is the particles themselves that cause fire ant bait to “go bad” when
they are mixed for a period of time. The likely culprit is that the fertilizer particles simply absorb
the toxicant-carrying soybean oil from the corn grit making it unavailable to the ants.

Mixing Bait with Fertilizer: Is It OK Yet?

The answer to this question is an unequivocal, “Yes, no and maybe.” Yes, if fire ant bait is
mixed with fertilizer and applied immediately (within a few hours) it should work as well as the
bait applied alone. No, if bait is mixed with fertilizer and allowed to sit for some time, on the
order of weeks as would be found in a commercially produced blend, the soybean oil will likely
be absorbed by the fertilizer rendering it ineffective. Maybe. The time between a few hours and a
few weeks during which the components are allowed to stay in contact with each other is the
gray area. At this point, mixing bait and fertilizer more than a few hours ahead of application
should be avoided. Even allowing them to sit overnight should be considered questionable. It
must be noted that at this time, no company endorses the mixing of its fire ant bait with fertilizer.
Therefore, any mixing of products becomes the user’s responsibility.

Mixing bait with fertilizer provides the advantages of ease and accuracy of calibration, no
need for special bait spreading equipment and saving an entire pass across the area - all factors
with great cost saving potential. Based on the data outlined above, mixing and immediately
applying bait with fertilizer is a viable means of effectively controlling fire ants.
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Report on 2005 ANDE Development Activity: Tast-e-Bait® and Fertibait™
for Usewith Imported Fire Ant Control Agents

Timothy D. Birthisel, Technica Development Manager
The Andersons, Inc. Turf and Speciaty Group, P.O. 119, Maumee, Ohio 43551

Background about our businessin commer cial granular pesticideformulations:

The Andersons, Inc. (NASDAQ: ANDE) Turf and Specialty Group has 40-plusyears
experience as a manufacturer of granular pesticidecarriers, with extensive Imported Fire Ant
control formulations manufacturingand devel opment experience.

Historically, we are the recognized leadersin corn cob manufacturing technol ogy, having
provided corn cob granular carriersused for Mirex Fire ant bait. We were the main provider of
the consumer formul ationsused for broadcast and mound drench treatments, beginning with the
Spectracide® Diazinon productsfirst offered by Ciba-Geigy, and continuing to the present day
with the leading consumer marketers. Today we employ newer pesticide chemistry and typically
use other granular carriers.

The last presentation we did for this conferencewasto a much smaller audiencein
Charleston, South Carolina, in 1999, wherewe introduced our patented DG Lite®™ dispersible
granular carrier. I n that presentation we described the superior handling and application
propertiesof that product and its unique one-minute dispersion feature upon contact with water,
making it the only disappearing/ dispersing non-fertilizer pesticidecarrier in the world. We
have since learned that this granuleisfavored dueto its property of instantly wetting and sinking
when immersedin water, making it especially good for mound drench treatments, where DG Lite
stays placed on the surface of the mound while being drenched, and whereit quickly releasesits
toxicant payload directly whereit is needed. DG Lite today accountsfor tens of thousands of
tons of granular carrier use in the here and internationally, much of whichisfor the Imported
Fire Ant control market in the U.S. We thank the Imported Fire Ant Conference organizersfor
providing avenueto discussour technology, especially since we are not a significant marketer of
end use productsin the consumer products market.

The Andersons Turf and Specialty Groupis, however, the recognized leader in granular
formulationstechnology for the U.S. professional turf markets. The leading national branded
product linesfor the golf and lawn care markets are named Andersons Golf Course, and
AndersonsPro Turf. We have decided to leverageour extensive research, formulation, and
distribution capabilitiesinto the professional Imported Fire Ant control market under our own
brand, and we have filed a patent to cover what we plan to call Fertibait™ technology. Thisisa
unique approach to the broadcast application of insect growth regulators(IGR’s) and other
pesticideswhich is intended to provide superior efficacy and convenienceto the applicator,
allowing the consolidation of two previous operations, spreading fertilizer and insect bait into a
single operation. As Charles Barr has presented to this same conference today, thisisan
attractive and apparently very effective approach to controlling Imported Fire Ants.

However, instead of the user trying to mix his own fertilizer with an existing bait
formulation and being concerned with the quality of his mixing operation and the short shelf life
of such a mixture (what to do with leftovers?), we want to offer high quality, uniformly pre-
blended formulationswith storability and reliable performanceby design. Our thought isthat the
typical end user has little interest, and lacks the appropriate equipment required to mix any
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significant quantities of these granular products together. This is especially true when the
expectations of the successful use of both the fertilizer and the insect control bait are at a high
level, which is typical among professional applicators.

Tast-e-Bait® and Fertibait™:

The Andersons has been researching the usage of Tast-e-Bait® as an alternative to the
typical defatted corn grit bait, which is typically “overloaded” with vegetable oil as an attractant.
We have concluded that there are three main attractions to the idea;

1. The logistics are favorable, since the Tast-e-Bait manufacturing site at Okolona,
Ohio, is only about a 45 minute drive from our formulating plant in Maumee, Ohio.
Besides the obvious freight savings, this proximity allows for just-in-time delivery of
the bait to where it is packaged. This avoids needing to stockpile the bait, which can
be a problem due its attractiveness to stored grain pests.

2. Tast-e-Bait has the robust characteristics of a granule that can withstand a large scale
manufacturing operation, allowing for economical formulation operations.

3. Instead of requiring the heavy loads of vegetable oil that accompany most of the
current corn grit bait formulations, Tast-e-Bait appears to have inherent attractiveness
and efficacy, presumably due to the significant loading of oils contained internally.
The ‘greasiness’ of the current commercial bait products is illustrated by the photo
which was taken of such a formulation which had been manufactured months earlier,
allowing the product to “cure,” or become apparently drier, following the formulation
process. Note the grease stain on the paper towel beneath the small product pile,
which formed after only brief contact. This composition moves like a sludge through
the formulations equipment, requiring us to remove our product scalping, or cleanup
screens, from before the packaging system so that it will flow at all. The flow rate is
only half of what we normally see with granules, so we are not mystified that
professional users typically must resort to using seed spreaders for applying large
quantities, vs. the normal granular application equipment. The exogenous liquid
allows roughly 15% of the initial active ingredient to slough off of the granules and
onto our manufacturing equipment, which accounts for significant waste generation
during manufacturing. We can expect something similar to occur in the packaging
materials used to contain the bait, and in the applications equipment used to spread
the product. For these reasons, we consider the current typical bait formulation to be
undesirable, a veritable “liquid formulation disguised as a granule.”
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A commercial defatted corn grit formulation allowed to stand on a paper towel
leaves a problematic residue, in which is dissolved a significant part of active ingredient.

Effective Tast-e-Bait formulations don’t appear to need such a heavy load of vegetable
oil in order to be efficacious, and this lends itself well to the formulation of a stable combination
with fertilizer granules. We do not envision that any active ingredient which rubs off of the bait
and becomes attached to fertilizer will be attractive to the target insect, so it appears that Tast-e-

Bait would be a better fit with the Fertibait concept, since has no excessive oil externally applied.

The Andersons expects to obtain a registration for the first Fertibait product we have developed,
Fertibait™ with bifenthrin for Mole Crickets, later in 2006.

Our work with Fire Ant Fertibait™ is still underway, and preliminary results are
encouraging. In 2005, we contracted with Dr. Rick Brandenburg at NCSU to evaluate both a
Tast-e-Bait version of Valent’s Distance® Fire Ant Bait, and a couple of Fertibait™ versions, all
of which used the same active ingredient and bait application rates per acre (1.5 pounds total
bait). The experimental products are all dry, free-flowing formulations.

The test protocol was in accordance with the applicable EPA guidelines, and results were
encouraging, showing better than or equal efficacy of Distance and the Tast-e-Bait prototype,
and between Distance and two experimental Fertibait prototypes. These results appear below.
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2005 Small Plot RIFA Bait Trials, Brandenburg NCSU
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Applied 6/21 to fence lines and pavement border areas, Fayetteville, NC Office of Public Works.
Remarks: IGR and bait rates / acre were the same. All treatments statistically effective vs. untreated. Small plot sizes
likely allowed re-infestation, no mound activity measured. The only statistically significant control differences were

at 122 DAT, where Tast-e-Bait performed better.

2005 Small Plot RIFA Fertibait Trials, Brandenburg NCSU
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sizes likely allowed re-infestation, no mound activity measured. The only statistically significant control differences

were at 122 DAT, where Fertibait “A” performed better.
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Conclusions
Our conclusions from this study are the following:
* pyriproxifen could be good candidate for use with Tast-e-Bait® for Red Imported Fire
Ant control
* Preliminary tests support further work with Fertibait™ prototypes for RIFA control.
Development of this promising concept continues in 2006.
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Mortality Response of Red, Black and Hybrid Imported Fire Antsto I nsecticide-Treated
Soil in Laboratory Bioassays

T. Rashid!, P. Parkman’, J. Oliver? and K . Vail!

' The University of Tennessee, Department of Entomology and Plant Pathol ogy, 205
Plant Sciences Building, Knoxville, TN 37996-4560

? Tennessee State University, Institute of Agricultural and Environmental Research, Otis
L. Floyd Nursery Research Center, 472 Cadillac Lane, McMinnville, TN 37110

Abstract: Laboratory bioassayswere conducted against Solenopsisinvicta, S. richteri and
hybrid fire antsto evaluate three insecticides: Talstar, DeltaGard and Dursban. By 0.13 d, a
treatment effect was detected. Ta star provided the most rapid mortality: LT50 values were 0.05,
0.13and 0.21 d for S invicta, S. richteri and hybrid fire ant, respectively. For al treatments, S.
invictadied more rapidly than the other two species. A significant interaction existed between
fire ant speciesand insecticidetreatment at 0.13 and 0.21 d. The greater susceptibility of S.
invictamay be related to its smaller body size.

Introduction

Imported fire ants (IFAs), Solenopsisspp., are pests of agricultural, medical and
ecologica importance. They were introduced from South America: the black IFA, S. richteri, in
1918 and thered, S invicta, around 1930 (Vinson 1997). Biochemical evidence of hybridization
between the two species has been reported (Nelson et d. 1980, Vander Meer et al. 1985). Since
itsintroduction, thefire ant has rapidly expanded its range. Fire ants spread to new areas by
mating flights or through human activities, such as movement of nursery rootstock, construction
equipment, etc., or by unknowingly transportingthe mated queens (Vinson 1997). To slow the
spread of IFA by artificial means, the USDA enacted a Federa Imported Fire Ant Quarantinein
1958 which regulatesthe movement of articles, such as soil, plants, grasssod, baled hay and
straw, and used soil moving equipment.

Evaluation of chemica insecticidesto develop and refine quarantine treatmentsfor |FA
control has been an ongoing process (Williamset a. 2001). Laboratory bioassay procedureshave
been devised to evaluate the effectivenessof insecticides(Callcott et al. 1995). Bioassaysare
usually performed against S. invicta. Quarantineinsecticidesmay act differently against IFAs
other than S. invicta. Thisexperiment was conducted to compare, in laboratory bioassays, the
susceptibility of S invicta, S. richteri and their hybrid to insecticidesavailablefor IFA control.

Materialsand Methods

Treatments consisted of DeltaGard® (deltamethrin)at 0.04 1b a.i/100 gal water, Talstar™
(bifenthrin) Nursery Flowable at 0.013 Ib a.i/100 water, Dursban® (chlorpyrifos) at 0.13 Ib
a.1/100 gal water and awater-only control. Balled-and-burlapped nursery rootballswere treated
by immersing individual rootball in treatment solutions. Soil sampleswere collected from
treated rootballs at 4 weeks post treatment application. Approximately 500 g of soil was
collected from each rootball, bagged and stored at 6°C.

S. richteri and the hybrid IFA were collected from Gilesand Franklin Countiesin south-
central Tennessee. S invicta were collected from South Meridian, Mississippi. An IFA colony
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was excavated and transported to the laboratory in 5-gal pails lined with fluon
(polytetrafluoroethylene) and covered with lids fitted with metal screen.
Fire ant colonies were maintained at 70+3°F at 14:10 L:D photoperiod and 60% RH in the
collection buckets. Each colony was provided with 10% sucrose solution in test tubes plugged
with cotton, and frozen field crickets.

The bioassay chambers were constructed of plastic flower pots with labstone bottoms.
Each bioassay cup contained 30 g treated soil. Fire ant workers from each colony were sorted in
plastic containers lined with fluon. Ten workers were isolated with an electric aspirator in a 5 ml
glass vial prior to introduction in each bioassay cup. A square Petri dish half was inverted over
each bioassay cup with a 20 g weight to further secure it. Test chambers were placed on
moistened cotton towels in wooden trays. Fire ant mortality was recorded at day 0.042, 0.13,
0.21, 0.29 (note: 7 hrs = 0.29 day) and then daily until 100% mortality occurred. Effects of
treatment and IFA species were evaluated using ANOVA for CRD (SAS Institute 2002). Probit
analysis was used to calculate LT50 values for each insecticide and IFA species.

Results and Discussion

At 0.13 d, the IFA species differed significantly in response to treatments. Talstar
provided most rapid mortality for all three IFA species. Talstar provided greater than 80 and 90%
mortality of S. invicta at 0.13 and 0.21 d post introduction, respectively. S. richteri reached 100%
mortality at 0.21 d, while hybrid IFA mortality reached 100% at 9 d. Overall treatment effects
were significant at 0.042, 0.13 and 0.21 d post treatment. There was a significant interaction
between IFA type and insecticide treatment at 0.13 and 0.21 d post treatment. (ANOVA analyses
were conducted for data only up to 0.21 d, because by this time 100% mortality had occurred for
at least one of the species in one of the treatment groups.)

In the DeltaGard treatment, S. invicta, S. richteri and the hybrid IFA reached 100%
mortality at 10, 14 and 25 d, respectively. Response to Dursban treatment was similar, and
significantly slower than the other treatments, for all three IFA species.

LT50 values for S. invicta, S. richteri and the hybrid IFA were of 0.05, 0.1 and 0.21 d for
Talstar; 0.21, 0.82 and 0.51 d for DeltaGard; and 1.45, 1.71 and 1.69 d for Dursban, respectively.
S. invicta’s greater susceptibility may be related to its smaller body size. Analyses including head
capsule width, not completed at the time of the conference, should determine if size had an
effect.
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Metaflumizone Trials Against Red Imported Fire Antsin CaliforniaUsing Corn Chipsas
an Estimate of Ant Abundance

L es Greenberg, Specialist, Michael K. Rust, Professor,
and John H. Kletz, Associate Professor

Department of Entomology, University of California, Riverside, CA 92521

Metaflumizone, which isin anew class of pesticidesfrom BASF called semicarbazones,
was formally introduced in 2005. It isan EPA reduced risk candidate, and impactsthe insect's
neurological sodium channel to produce relaxed paralysis™ in insects. Dueto its rapid effects,
we undertook trials of this compound in Calforniaso asto have the product availablefor fire ant
control. We did trials at Lake Elsinore and Coachella, both in Riverside County.

|. LakeElsinore

There wasa RIFA infestationin a new urban development of Lake Elsinore. The ants
werelivinginirrigated turf next to a sidewalk and on a heavily vegetated adjacent slope on the
other side of the sidewalk. Although exit holes could be seen in these areas, mounds were not
generally visible. We therefore decided to useforaging activity as an estimate of ant abundance.
We have used Lays corn chipsat other locationsas afire ant bait, and have found it to be aquick
and easy way to monitor ant numbers. A corn chip isplaced ina 7 dram plastic vial, whichis
placed horizontally on the ground. After 1.5 hrsthe vial is capped and the ants are brought back
to the laboratory wherethey are counted. We set up 14 plotsat this location, each 130 x 26 ft.
We used 3 formulations of metaflumizone, plus Amdro and 2 control plots. All treatments
consisted of defatted corn grit ant baitsthat were spread at 1.5 1bs/acre. Within each plot, ant
numberswere monitored at the centersof the turf areaby putting down 6 vials with a corn chip
at 10 ft intervals.

Figure 1 and Table 1 show the results of these trials. For this report the metaflumizone
trials have been combined. At 7 and 14 days the metaflumizonegave higher reductionsin ant
numbersthan the Amdro. One year post-treatment ant numbershad almost returned to their
pretreatment values.

I1. City of Coachella

In this city there wasa RIFA infestation at a date palm grove. Antswere living near the
bases of the trees, but in many areasthere was too much debris on the ground to see mounds.
There was also a population of ground squirrelsliving near thetrees, and they removed corn
chips that we placed on the ground. We therefore devised a bait station consisting of a small
plastic cup (3 in diam x 1.5 in h). We cut out the centers of the plastic lids of these cups and
attached to the rims 4 inch mesh metal screening. This screen allowed antsto enter the cup, but
prevented animals from removing the chips. We made a small excavationon the ground in which
the cup and its wire lid were place horizontally with the opening flush with the ground (Fig. 2).
After 1.5 hrsthe wire lid was replaced with a plastic lid, and the chip and ants were brought back
to the laboratory for counting.

Plots consisted of a 3x3 block of trees. The center tree in each plot was monitored by
putting out a cup containing a corn chip at 90 degree intervals2 m out from the base of thetree.
Thus, there were 4 monitorsfor each plot. In treatment plotsthe entire 9 tree plot was treated
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with one of the ant baits. There were 2 control plotsthat were untreated. Figure 3 shows a plot of
the resultsof thesetrials. Table 2 showsdifferencesfrom pre-treatmentvaluesfor each of the
treatments; only the metaflumizone/corn grit bait was still significant after 154 days. Figure4
shows the grand meansfor all post-treatment data over the entire experiment. The best result was
obtained with the metaflumizone/corn grit, followed by the metaflumizone/Tast-E-Bait and the
Amdro. Table 3 showsthe pairwise comparisonsof these grand means. In conclusion, the
metaflumizonecompared favorably with the Amdro, acting more quickly and with better results
overall.

Days post-
treatment 7 14 29 58
Amdro 85 79 93 100
M etaflumizone 95 99 95 88
Control -60 69 52 94

Tablel. Percent reductions in ant numbersfrom pre-treatment valuesat Lake Elsinore. A negative number means
that ant numbersincreased.

Days post-
treatment 7 35 77 112 154
*% *
Amdro *E ns ns
M etaflumizone - s & & &
on corn grit
Metaflumizone . s s s ns
on Tast-E-Bait
Control * ® ns ns ns

Table2. Wilcoxon signed rank test comparison of pre- and post-treatment ant numbers. * = P < 0.05; ** = P= 0.01;
ns= not significant.

Control Surndro Tast-E-Bait Corn grit
Control —
Arndro ns —_
Tast-E-Bait n ns —
Corngrit = - - - -

Table3. Pair-wise comparison of grand meansof al post-treatment data(see Fig. 4). * = P< 0.05; ** = P< 0.01;
*** = P 0.001; ns= not significant. “Com grit" = metaflumizoneon corn grit; "' Tast-E-Bait"* = metaflumizoneon

Tast-E-Bait.

Figure 1. Average numbersof antson corn chipsat Lake Elsinore trials.
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Figure3. Averagenumbersof antson corn chipsin city of Coachella." Corn grit" = metaflumizone on corn grit;
"Tad-E-Bait" = metaflumizoneon Tast-E-Bait.
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Figure4. Grand meansof dl post-treatment data. Meansare based on average number of ants on
corn chips. Log transformation used to normalize data. "'Corn grit"* = metaflumizoneon corn grit; "' Tast-E-Bait"' =
metaflumizone on Tast-E-Bait.
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Fire Ant Management in Poultry Houses
Dale K. Pollet

Department of Entomology, 404 Life SciencesBuilding, LouisianaState University Agricultural
Center, Baton Rouge, LA 70803
Phone: 225-578-2180, Cell: 225-281-0585, dpollet@agcenter.lsu.edu

Abstract:

Fire ants can be a critical factor in poultry management. Foragingin thefeed bins,
feeding in the houses and stinging the chickenscan affect the growth and devel opment of the
young chickensthrough stress. The loss of feed, stinging the workersand the shorting on
electrical systemsand motorsare a burden to the poultry fanner. The implementationof a
management schemefor fire ant management on a poultry farm was requested by the poultry
farmer, Mr. Billy Gains. Through the implementation of the program the farmer was able to
reduce stress on hisflock, reduce feed | oss, and save on the reduced losses of electrical systems
and motors. Other specieson ants returned to the environmental system, five specieswere
collected. A two step approach was used to manage the population. Orthene was applied to the
mounds against the foundation of the poultry housesand those moundswithin 10 feet of the base
of the foundation. Extinguish wasapplied using a Herd spreader to the 17.5 acrefarm and
dwelling around the poultry houses. Ants were monitored pre application and monthly over a
two year period. The program of fire ant management was presented to the poultry farmersat a
field day. Thecity parish government adopted and utilized the program to manage fire ants on
the public grounds maintained by the city.

Conclusion:

Fire ants can be effectively managed on a poultry farm through the use of growth
regulator baits. The ant popul ation can be reduced so that ants are no longer observed or found
trailing into the feed binsor the poultry houses. Fire ants were not getting into electrical
equipment and motorsreducing the farmers' lossesin theseareas. The program has shown that
fire ants can be kept below threshold throughout the entire farm and residential area by following
the program of treating twice ayear. Additional cattle and poultry farmers have implemented the
program sinceits completion.
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Results of 2005 Texas Aerial Applicators Survey

Paul R Nester, Extension Agent — IPM - Houston Metro Area
Wayne Thompson, County Extension Agent/ANR - Harris County
Bart Drees, Professor and Extension Specialist

Texas Cooperative Extension, 3033 Bear Creek Drive, Houston, TX

There are approximately 90 aeria application businessesin Texasand 42 responded to the
Texas Aeria Application Survey focusing on using aerial equipment for the application of fire
ant baits. Thissurvey found that 95% of the respondents used fixed wing aircraft and 10%
utilized helicoptersor both. Also, 95% of theaircraft were equipped with GPS (global
positioning system) units, of which 67% were used to locate fields and 97% were used to set
swaths. The average maximum number of milesan applicator would travel from the airstrip was
128 miles (range from 0 - 2500 miles with the median and mode = 50 miles). Theaverage
chargeto apply granular material to an acre of land was $5.61 (range from $2.00 - $12.00 with
the median and mode = $5.00). The average minimum areato justify an application was 225
acres (range 25 - 2500 acres, median = 85 acres, mode = 100 acres), with an average minimum
cost of $430 (range from $150 - $1000, median = $500, mode = $500). Additional information
showed that a majority of the applicators had fire antsin their service area, and were aware of
fire ant bait products. Most of them were aware that equipment modifications were required and
alarge majority wanted additional information on these modifications. Most needed to check on
FFA regulations and insurance issues regarding aerial applicationsto highly popul ated areas.



Preliminary Observations of Phorid Fly (Pseudacteon curvarus Borgmeier) and Black
Imported Fire Ant (Solenopsisrichteri Forel) | nteractions with High-Speed Videography)

Tom Fink, Lichuan Gui, Douglas Streett', and John Seiner

National Center for Physical Acoustics, University of Mississippi, One Coliseum Drive,
University, Mississippi 38677, @nk@olemiss.edu

'USDA, ARS, P.O. Box 67, 59 Lee Road, Stoneville, Mississippi 38776, dstreett@ars.usda.gov

Abstract

High-speed video recordingsof phorid fly and fire ant interactions can easily be made in the
field at field mounds. We successfully recorded flying phorid flies and walking fire ants at
10,000 frames per second. Thiswas sufficient to allow later viewing of individua wingbeats of
the phorid flies. We could track individual phorid fliesfor up to 10 secondsat 10,000 frames per
second.

Introduction

Dueto their potential in controlling imported fire antsin the United States (Graham et al.
2003), phorid flies have been the subject of many intensivestudies. Observationsof the
interactions between fire ants and phorid flies have involved human observers and standard
video recordings(Wuellner et a. 2002). Most of this study has been in the laboratory or in
artificial habitats. Human visual observationsand standard video recordings (around 30
frames/second) are often inadequatefor observing the extremely fast flight of phorid flies asthey
hover around their potential fire ant hosts. In thefield with large numbersof phoridfliesitis
impossibleto track individual phorid flies visually or with standard video.

We tested the feasibility of using high-speed video recordingsto study interactions between
the phorid fly (Pseudacteon curvatus), and the black imported fire ant (Solenopsisrichteri) inthe
field in northern Mississippi in Novenmber, 2005. Our goal wasto determineif it was possible
to capture these interactionsin the field with high-speed video.

Materials and Methods

Large black (or hybrid) imported fire ant and phorid populations occur in northern Mississippi
not far from the Tennesseseline. Our study site was on County Road 202, L afayette County,
Cambridge, Mississippi at the southern boundary of the Holly Springs National Forest and isjust
north of the Cambridge United Methodist Church. GPS coordinateswere: N 34°27.242",
W089°22.443°. Field Dateswere November 11, 13, 14 and 15. One recording of fire ant/phorid
interactionswas made per day usually at around 1300 hours.

Our field setup isshown in Figure 1.

40



" "High Speed Video Camera
" //{Photron Fastcam-ultima APX) -

: ‘ ’ <
s 12 Volt Car

Grgunﬂiand batteries in series

Ir_.j_

Camera Controller

Fig. 1. Field high-speed video set-up {sine-wawve inverter not visible). Video camera is situated on a boom stand
above ablack imported fire ant mound.

The High-speed video camerais the Photron FASTCAM-ultima APX. Thiscamerais capable of
120,000 video frames per second. In this study we captured imagesat 10,000 frames/second for
up to 10 secondsreal-time. The cameracontroller isequipped with 8 Gb of memory in order to
store the high speed video. Once capturing was completed in the controller it took several hours
to download the controller memory imagesto alaptop computer through a standard Fire Wire
interface. Power must be supplied with no interruptionsduring the download or the video will
belost. The camerahead was mounted on a boomstand. The lens was a standard Nikon 65 rnm
Micro-Nikkor macro lens. A cable connected the camerahead to the cameracontroller and a
FireWire cable connected the controller to alaptop computer where images could be viewed and
captured. Electrical power in the field was supplied by two standard car batterieswired in
parallel and attached to asine-wave inverter (Invertek 1500 Wait Pure Sine Wave Inverter) for
clean AC power for the high-speed cameracontroller and laptop. The entire system was
grounded by afour foot long, half inch wide carbon rod inserted into the ground.

Phorid flies were induced to cometo fire ant mounds by using afinger or pencil eraser end to
poke asmall holein thetop of the mound in order to causefire ants to emerge en masse and
thereby attract phorid flies. The cameralenswasfocused on the emerging ants and video
recordingswere started once phorid flies were seen around the hole. Recording timesvaried
from less than a second to approximately five to ten seconds. All recordings were at 10,000
frames per second. Recordingswere then downloaded to the hard drive of a portable computer
hooked up to the sine-waveinverter AC power. Thistook up to 3-4 hours.
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Resultsand Discussion

At thistime of year phorid flies were noticeable but much fewer in number than in the
summer. Shade air temperaturesduring this week were 18.5°C to 29.6"C and phorid flies soon
appeared at the disturbed mound (often within afew minutes of mound disturbance). Recordings
were made once per day over five successivedays. It wasdifficult to make morethan one
recording a day because about 10 seconds of video recorded at 10,000 frames per second takes
about threeto four hoursto transfer from the very fast memory of the cameracontroller to a
standard laptop computer through a standard FireWire interface. During thistransfer the camera
controller must be powered continuously or loss of the image datawill result. After this week of
warm weather continual cold fronts eliminated all active phorid flights.

Before beginning this study, we were apprehensive about the successrate of actually
recording phorid fliesinteracting with fire antsdue to their very fast flight and the low depth of
field inherent in any close-up photography. However, high-speed video capture of phorid fliesin
flight around fire ants was very easy and we were successful at all attempts. Ten thousand
frames per second was sufficient to capture individual wingbeatsand we could easily track
individual phorid fliesif they did not fly from thefield of view. Luckily, phorid flies often
hovered very closeto thefire ants, allowing usto follow them for some time, and with both the
phorid fly and fire ant in reasonably good focus. Very close-up photography had sufficient
resolutionto allow one to see details of the attack process. However, pulling the camera back to
allow agreater field of view was often desirablein order to track fliesand ants for along time.
In one video recording a phorid fly targeted two fire antsand attacked one fire ant twice. At the
low populationlevels of flying phorid fly femaleadults at this time of year, the fire ants seemed
obliviousto their presence despite the fact that the flies were often lessthan acm away.

Our goalsfor 2006 includelarge numbersof recordingsthroughout the phorid flight season.
We want to record fly and ant interactionsat small, medium and large phorid populations. We
also want to record during fire ant alate emergence which seemsto be the largest attraction of
phorid fliesto mounds. We will experiment with slower frame rates sufficient to allow
following phorid fly activity for longer periodsof time.
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Differential Cuticular Chemical Profiles Between M onogynousand Polygynous Red
Imported Fire Ant (Solenopsisinvicta)
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Thetwo social forms, monogyne and polygyne, of Solenopsisinvicta, the red imported fire
ant, have distinctly different aspects of ecology, physiology, genetics, and some
behavioral characteristics such as the aggressive ahilities, territorial ranges, and acceptance
of winged sexual females. All of these phenomenamay be related to the recognition behavior in
ant communication whichiscorrelated to different chemicalson cuticle. Cuticular chemicals
can be divided into two major groups: hydrocarbons comprised mostly of akanes, and non-
hydrocarbons comprised mostly of alkaloids. In this study, monogyne and polygyne are
determined by the number of queens per colony, and also reconfirmed by multiplex PCR with
specific primers of Gp-9 alleles. After identifying the social form, cuticular chemicals, both
hydrocarbons and non-hydrocarbon, of monogynous and polygynous ants were extracted
and analyzed by gas chromatography and gas chromatography-mass spectrometry. Our
preliminary result suggested that not only cuticular hydrocarbonsbut aso non-hydrocarbons
could be important in ant communication. Using principle component analysis to ordinate those
significantly different chemicalsdidn't show separableclusters. Nevertheless, the PC1 and PC2
axes displayed the monogynous queens were closer to each other than polygynous. For these
chemicals have genetic basis, we suggest that lower genetic variation in monogyne was probably
by strong aggressiveness to conspecific ants from other colonies. However, the chemicals
involved in discrimination behaviors need to be further confirmedin future.
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Abstract

Red imported fire ants are believed to incorporate ant-derived chemicalsin nesting
material. However, only afew chemicalshave beenidentified. One hurdlefor such
investigationisthe interferencein chemical analysisfrom soil-bornechemicals. Antswere
found to be able to construct their nests using moistenedsilicagel as the only building material
in thelaboratory. Thisprovided an opportunity to identify ant-derived chemicalsin nest material
without dealing with the interference from soil-bornechemicals. Antswere allowed to build
their nest in a device usng moistened silicagel asthe only nesting material. A similar device
with silicagel was used as a control in which no ants werereleased. Workers built nests by
excavatingsilica gel and making honeycomb-likestructuresin the device. After building the
nests, silicagel samples were collected, extracted with pentane, pyridine or water, and analyzed
using gas chromatography — mass spectrometry (GC-MS). Since no food was provided during
the experiment, any chemicalswhich existed in silicagel in the nesting device but not in the
control were assumed to be from the ants. Antsseemed to prefer depositing their excreta on the
edge of the nesting device, which were mixed with silicagel. Since excretaare believed to
contributeto the chemical modificationof ant nest soil in thefield, excretasampleswere also
analyzed. All silicagd samples contained cuticular hydrocarbons. Venom alkaloids, phosphoric
acid, glyceral, lactic acid, and malonic acid were identified in samples collected inside the nest.
Uric acid, 2,6-dihydroxy-9H-purine, urea, glycerol, phosphoricacid, amino acids, and organic
acidswerefound infireant excreta.

Introduction

Nest construction by the red imported fire ant, Solenopsis invicta Buren alters not only
physical propertiesof the soil, such asinfiltrationand leaching, but also chemical properties.
Thereis evidencethat red imported fire ants incorporated ant-derived organic compoundsin the
nest soil. Cuticular hydrocarbonswere found in the nest soil (Vander Meer, unpublished data,
cited in Vander Meer and Lofgren, 1988). It is believed that red imported fire ants can disperse
venom akaloids through the air to the brood surface and mound soil (Obin and VVander Meer,
1985; Storey et al., 1991). Chemicalsincorporatedin the nest may be critical to social function
of an ant colony. Hubbard (1974) found fire ants preferentially dug in nest materialsfrom their
own colony. It islikely that chemical cuesincorporated into the nest soil by ants themselves
affected their digging behavior. A fire ant nest would be anideal placefor the growth of
mi croorganismsconsidering its regul ated moisture and temperatureconditions. Ants may
constantly face the challenge of pathogenic microorganismsin their environment. A mechanism
to suppress the growth of detrimental microorganismsinside the nest may contribute to colony
fitness. Antimicrobial agents incorporatedinto nesting material may servethis purpose. Indeed,
venom alkaloids of fire ants are antimicrobial agents (Blum, 1988).

Chemical analysisof organic compoundsin soil is problematic, because soil isacomplex
biomaterial. In a preliminary study, | found that red imported fire ants can construct nests using
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moistened silicagel asthe only building material under |aboratory conditions. Thisprovided an
opportunity to examine the ant-derived chemicalsin the nest material without interferencefrom
any soil-bornechemicals. The objectiveof thisstudy wasto establish a more detailed profileof
ant-derived chemicalsin the nesting material by analyzing nestsformed with silicagdl.

Materialsand M ethods

Two nest building scenarios, queen-lesssubset coloniesand queen-right intact colonies,
were set up in the laboratory using silicage (35-60 mesh) asthe only nest building substrate.
The nesting devicesfor both nesting scenariosare illustrated in Fig. 1. Thedevice for queen-
right colony consisted of one plastictray (20 cm = 6 cm) and a 500-ml square bottle right
underneathit. Therewere five 3-mm access holes between the tray and the bottle. Insidewall of
thetray was coated with Fluon. The bottle wasfilled with moistened silicagd (50% water).
The nesting device for queen-lessscenario wassimilar except smalerinsize(Fig. 1). A petri
dish and a capped Wheaton liquid scintillation vid were used with only one 3-mm access hole
between the Petri dish and thevid. Theinsidewal of the Petri dish was coated with Fluon.

Access hole Plastic tray

Aecans hole

Fairl dish

By
23 'l'tll

A B

Figurel Nesting devicesfor queen-right colonies(A) and queen-less subset colonies(B).

Matured colonies were used, evidenced by the presence of brood and alates. Four
colonies were provided for the queen-right colony scenario and seven colonies were used for
gueen-lessscenario. The wholecolony was used for queen-right scenario (21 to 459 ); whereas
in the queen-less scenario, 1.25t0 1.50g ants[12.21 to 18.23% brood and 8.20 to 10.02% al ates
(male+ female)] was used for each nesting device. Antswere released in the plastic tray or the
Petri dish. All experimentswere conducted at 21-27 *C and relative humidity between 70 and
85%. Controlswere established in the same way as described above except no antswere
released in the devices.

After two weeks, the silicagel samplesfrom nesting devices were transferred to separate
aluminum pans. A Petri dish with a0.5 cm entrance hole on the side was placed upsidedownin
the pan. After workers collected brood and transferred them into the Petri dish, silicagd inthe
pan was then collected. Sampleswere stored at -15 “C in aglass beaker which was sealed with



Teflontape. Only fresh samplesstored in refrigerator for less than two days were used for
chemical analysis.

Somesilicagd particlesin the plastic tray and Petri dish turned brown, most likely dueto
ant excretion. The colored silicagel samples (each consisted of 10-15 silicagel particles) were
directly derivertized with 50pl N,O-Bis(trimethylsilyl)trifluoroacetamide (BSTFA) in 150ul
pyridineat 60 °C for 6 h without any pre-extraction. The uncolored silicagel in plastictray /
Petri dish and al samplesin bottle/vial (each sample consisted of 2.5t0 3.0 g silicagel) were
subjected to three different solvent extractions: pentane, pyridine, and water (6 = 3 ml). Pentane
and pyridine extractions were concentrated to 200ul and no derivertizationwas conducted. The
water extractionwas dried in afreeze drier and then derivertized using 50ul BSTFA in 150l
pyridine.

The presence of cuticular hydrocarbons and venom alkaloidsin nesting material was
confirmed by comparing chromatogramsand mass spectraof silicage samples to those of
worker pentaneextractions. Cuticular hydrocarbonsand venom alkaloidsin worker pentane
extraction were separated using asilicagel column, The column consisted of a14.6 = 0.6 cm
disposable pasteur pipettefilled with 5 cm 35-60 mesh silica gd and the tip blocked with a piece
of glasswool. Cuticular hydrocarbons were eluted with the first 8 ml hexane and venom
alkaloidswere then eluted with the4 ml pyridine. Identificationof all other chemicals was
achieved by comparing the GC retention time and mass spectrum of the targeted compound to
those of achemical standard. If the chemical standard was not available, the identification was
achieved through mass spectrallibrary search and marked astentative identification. A Varian
GC-MSsystem was used for this study. It consisted of a CP-3800 gas chromatographwith a
DB-1 capillary column (30 m = 0.25 mm i.d., 0.25 pm film thickness) and a Saturn 2000 mass
selectivedetector. The GC temperature program was as follows: initial temperature was 50 °C,
held for 1 min., increased to 240 °C at arate of 20 °C /min, and held for 29.5 min. The split ratio
was 1:10, injection temperature was 250 °C, and transfer line temperature was 270 °C. The mass
spectrometer was operated at 70 eV in the electron impact mode.

Resultsand Discussion

Cuticular hydrocarbonswerefound in al samplesand the retention times and mass
spectraof cuticular hydrocarbonsexactly matched to those of worker body extractions (Fig. 2).
Samples collected inside the bottleand vials contained lactic, malonic, and phosphoric acids as
well as glycerol and venom alkaloids(Fig. 3and 4). Uric acid, 2,6-dihydroxy-9H-purine, urea,
glycerol, phosphoricacid, amino acids, and organic acids were found in fire ant excreta (Fig. 5).

In agreement with the literature (Vander Meer, unpublished date, cited in Vander Meer
and Lofgren, 1988; Obin and Vander Meer, 1985; Storey et d., 1991), fire antsincorporated
cuticular hydrocarbonsand venom alkaloidsin the nest materials. Uric acid and ureawere found
inall brown silicagel particles. Uric acid and ureaare most likely excretory productsof fire
ants; however, urea has never been reported as a nitrogenous excretory product of red imported
fireants. Thisraisesvery interestingquestions about the nitrogenousexcretory mechanism of
red imported fire ants: How isthe concomitant excretion of uric acid and urea related to the
success of fire antsand whether amino acids and nitrogenousacids, such as 2-
quinolinecarboxylicacid, are also excretory products? Apparently the accumulation of uric acid
and ureamay contributeto the vigorous vegetation commonly found around fire ant mounds.
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Glycerol wasfound in the nesting material and excreta. Glycerol isa humectant which
promotesretention of moisture. Incorporationof glycerol in nest material would definitely affect
the moisture balanceinsidethe nest. Glycerol may contributeto the micro-climate regulation by
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Figure2 Typical GC-MStota ion chromatogramsof pentane extractions of silicagel samples (A) and cuticular
hydrocarbons extracted from workers (B). Cuticular hydrocarbons were detected in all silicagel samples. Peak
assignments: a n-heptacosane; b: 13-methylheptacosane;c: 13, 15-dimethylheptacosane; d: 2-methylheptacosane;
e 3,9-dimethylheptacosane (Nelson et d., 1980; Obin, 1986).
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Figure 3. Typical GC-MStotal ion chromatogramsof pyridine extractions of silicagel samples collected insidethe
nest (A) and venom akal oids of the worker extraction (C). Chromatogramin (A) for the region 10 — 15 min was
expanded to show the peaks of venom alkaloids. Peak assignment: a n-heptacosane; b: 13-methylheptacosane; c:
13, 15-dimethylheptacosane; d: 2-methylheptacosane; e: 3,9-dimethylheptacosane (Obin, 1986); 1: trans-2-methyl -
6-(Cis-4-trideceny)-piperidine; 2: trans-2-methyl-6-n-tridecylpiperidine; 3: trams-2-methyl-G-{cis-6-pentadeceny 1)
piperidine; 4: trans-2-methyl-6-n-pentadecylpiperidine (Rosset d., 1987).
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Figured. Typical GC-MStotal ion chromatogram of water extractions of silicagel samplescollected insidethe
nest (A). Thechromatogramin (A) for region’5 — 10 min was expanded to show the identified peaks. Peak
assignment: 1 lactic acid-tms; 2: malonic acid- tms; 3: phosphoric acid- tms; and 4: glycerol- tms.

retaining moisturein the nest substrate. This becomes moreimportant when the environmental
humidity islow, such as during the dry season. However, more research is needed to test this
speculation.

Since excretawas believed to be a source of element enrichmentin mound soil of red
imported fireants (Herzog et d., 1976; Green et d., 1998), any organic compoundsin the
excretaare aso likely to be accumulated in the mound. A seriesof organic acidsexistedin fire
ant excretaand lactic acid and malonic acid were detectable in water extractionsof silicagel
inside bottlesand vias. Organic acids are well-known antimicrobia agents (Cherrington et al.,
1991). They can affect the microorganismcommunitiesinside the nests, whichin return may
impact the health of fire ant colonies.
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Figureb. Typical GC-MS total ion chromatogramsof colored silicagel particles (excreta). Chromatogramsfor
region between 15 to 20 min and 30 — 40 min were not shown because no peak wasidentified. Peaks assignment: 1:
lactic acid-tms; 2: glycine-tms; 3: malonic acid-tms; 4: urea-tms; 5: benzoic acid-tms; 6: N-acetylglycine-tms; 7:
phosphoric acid-tms; 8: glycerol-tms; 9: succinic acid-tms; 10: 2-ethylmalonic acid-tms™; 11: glyceric acid-tms*;
12: fumaric acid-tms*; 13 serine-tms; 14: methylmaleic acid-tms; 15: L-threonine-tms; 16: 3-methylglutaric acid-
tms; 17: parabanic acid-tms*; 18: malic acid-tms: 19: 5-oxo-proline-tms *; 20: aspartic acid-tms; 21: 2,3 4-
trihydroxybutyric acid-tms *; 22: 2-ethyl-3-ketohexanoicacid-tms*; 23: glutamine-tms; 24: phenylalanine-tms; 25:
suberic acid-tms; 26: aconiticacid-tms*; 27: azelaic acid-tms; 28: propanetricarboxylic acid-tms*; 29: tyrosine-tms;
30: 2,6-dihydroxy-9H-purine-tms *; 31: hexadecanoic acid-tms; 32: 2-quinolinecarboxylic acid-tms; 33: gluconic
acid-tms; 34: uric acid-tms; 35: stearic acid-tms; 36: n-heptacosane; 37: 13-methylheptacosane; 38: 13, 15-
dimethylheptacosane; 39: 2-methylheptacosane; 40: 3,9-dimethylheptacosane.

*. tentative identification

Knowledge on nest chemistry isimportant in understanding the behavior and chemical
ecology of a nest-building ant species. The technique used here may be useful in establishing
profiles of ant-derived chemicalsin the nestsfor other mound-building ant species.
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Fire Ant Repellentsfrom Plant Extracts

Minsheng Wang ', Jason Oliver ', and Donna Fare

' Tennessee State University, Institute of Agricultural & Environmental Research, OtisL.
Floyd Nursery Research Center, 472 Cadillac Lane, McMinnville, TN 37110
:USDA-ARS, National Arboretum, 472 Cadillac Lane, McMinnville, TN 37110

I ntroduction:

Many plants have obtained compounds with anti-insect properties during the course of
ecological interactionswith insects. These natural products can function like other synthetic
pesticides, but have low mammalian toxicity and can rapidly degrade in the environment, and
thus have broad applied prospects.

So far more than 6,000 plant species have been tested, about 2,500 of which exhibit pest
control activity. Compoundsextracted from plants have been discovered with activity against
cockroach, leaf worm, hopper, beetles, aphids, borers, mosquitoes, ticks, caterpillars, termites,
flies, and locusts. Few plant extracts have been tested on fire antsthat are major pest insectsin
many countriesincluding the United States.

The god of this research wasto look for plants containing fire ant repellent compounds
and to lay afoundationfor further devel oping some plantsinto commercial biopesticides.

Materialsand Methods:

Selection of Plants: It isestimated that at least 300,000 different kinds of plants occur in
theworld. To narrow the scope, we focused on plantsthat would emit a strong odor when
shredded, or exhibited repellent effects to other insects(e.g., mosquitoes), or have been known to
contain feeding deterrent compounds because fire ants are omnivorous, consuming diversified
kinds of plant resourceslike plantsleaves, bark, nectar, sap, fruit, roots, and stems. Based on
thisidea, we selected 34 plant species belonging to the families Amaryllidaceae, A piaceae,
Asteraceae, Cupressaceae, Geraniaceae, Lamiaceae, and Poaceae.

Source of Plants: Horticultural productswere provided by Burgess Falls Nursery
(Tennessee), Mary's Greenhouse(Tennessee), Mountain Valley Growers (California) and
Supermarkets. Plantswere grown in agreenhouse (Fig. 1) at the Tennessee State University,
OtisL. Floyd Nursery Research Center (NRC), with being watered regularly and fertilized at
times. Short residual insecticideswere applied, when needed, to control greenhouse pests.
Plants were not used for two weeks after an insecticidetreatment to allow timefor the chemical
to degrade.
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t testsin agreen house

Preparation of Plant Extracts. The seeds, fruits, leaves, needles, twigs, roots, flowers,
bark, and stemsof the plantsor whole plants were chopped, shredded or grinded using a
powerful machine such asafood processor. Between preparationsof different plant extracts, the
food processor was washed thoroughly with soap and water and then rinsed in ethanol. The
ethanol was allowed to evaporate before the next preparation.

Test of Plant Extracts: The following steps were used to test plant extracts: (1) Four
hotdog pieces were placed on the center of a rounded wooden board with a diameter of about 7
cm, and then plant extracts were applied evenly to the outer edge of the upper surface on the
board; hotdog pieces were selected as the most attractive baits based on preliminary testing
among pretzel, potato chips, premium chunk light tuna, and cooked pork meat. The hot dog
brand used was Franksand Dinner Delights made with chicken, pork, and beef. (2) Four
replicates were prepared for each treatment. The control treatment consisted of a board with
only hotdog pieces and no plant extracts. (3) The treatmentswere placed near fire ant moundsin
thefield. (4) Thetest Site wasin the open area on the north-bound side of the Highway 111 in
Hamilton County, Tennessee. Trias were conducted on both cloudy and sunny days, but an
umbrellawas used to shade test zones on sunny days. (5) The numbersof hybrid imported fire
ant workers (Solenopsisrichteri x invicta) that cameto hotdog pieces were recorded at intervals
of 10, 30, 60, 120, and 180 minutes, only workersthat gathered on the hotdogs were counted.
The number of antson the boards or on the plant extracts was not included.

Determination of Repellence: The degree of repellenceof plant extractswas determined
by comparing the ratio of ant responseto the treated-versus non-treasted board using the formula
(Metzger 1930): Repellencevaue (M) = [(Bait + Repellent)/Bait] x 100. Plant extractsare
arbitrarily considered repellentswhen M < 25; attractants when M = 100; and neither repellents
nor attractantswhen M is between 25 and 100 (Metzger 1930). The obtained M-vaues need to
be compared using paired t-test analysis (a= 0.05).

Resultsand Discussion

Among the tested 34 plant speciestested, five (#10, #11, #12, #23, and #26) exhibited
distinct repellency (see Table 1}, and two (#21 and #28) need to be tested again to determineif
these plants demonstrate repellent propertiesor not.
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The plant species 1, 10, 11, 12, 15, 17, 18, 19, 20, 21, 22, 24, 25 and 29 have a strong
odor to the investigator. Among these 'strong-odored' plants, three (#10, #11, and #12)
exhibited repellent activity to fire ants, and eleven did not (#1, #15, #17, #18, #19, #20, #21, #22,
#24, #25, and #29). The percelved 'strength’ of an odor to theinvestigatorisnot avalid
determinant of whether specific odors may play arolein repellingfire ants.

Plant species 3 has been tested twice, on 8 June 2005 and 8 September 2005. The results
of the two testsare contradictory, with 8 June demonstrating no repellency and the 8 September
demonstrating repellency. Thismay result from differencesin weather conditions, concentration
of active chemical constituentsin plantsat different times, in the sources of the plant material, or
other unknown reasons. Further studies are needed.

Pant species 31 did not exhibit any repellent activitiesalthough volatilesfrom the
preparationof plant extracts wereirritatingto the investigator's eyes. Plant species 18, a
member of the genus Tagetes, also did not exhibit repellent propertiesto fire ants, although there
are reportsthat Terthienyl (Fig. 2) and 5-(3-buten-1-ynyl)-2,2’-bithienyl (Fig. 3) isolated from
the Tagetesare toxic to some insects.
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Figure 2. Terthienyl Figure 3.5-(3-buten- 1-ynyl)-2,2’-bithienyl

Finally, the efficacy of the plant extracts tested and the foraging activity of fire ants were
often influenced by temperature, sunlight, rain, and wind conditions. Therefore, it is necessary
to repest the repellency tests with promising plant extractsto definitively establish that a plant
does or does not havefire ant repellent activity. Ultimately, the actual compoundswith repellent
activity must be isolated and identified. The actual names of plantsidentified as repellentsin
this study will be released in the future after we have successfully isolated the active compounds.

Tablel. Resultsof thetests of the plant extracts against hybrid imported fire ants

Hant Rangeof the number of fire ants

Spp | 10 minutes 30 minutes 1 hour 2 hours 3 hours
Treat/Cont Treat/Cont Treat/Cont Treat/Cont Treat/Cont

*10 00 1--5 1--2 2--6 1-2  11--19 2-3 12--26 1-2  10--23

*11 0-0 25 0--0 2--8 0--0 8-24 0-0 10-20 0-0 37-65

*12 0-0 4-14 0--0 12--26 0-0 10-20 0-0 13-27 0--0 20--38

213 | 00 24 p 15--36 -5 17-13 S—fi 2032

*26 | 00 14-29 1-2 5374 02 64-87  0-2 52-123
Notes: The symbol “+* indicates plant extracts which exhibit distinct repellency.
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TheVegetarian Side of Parasitic Phorid Flies:
Use of Non-Host Food by Pseudacteon tricuspis

Henry Y. Fadamiro, and Li Chen
Department of Entomology & Plant Pathology, Auburn University,
301 Funchess Hall, Auburn, AL 36849, U.S.A

Abstract

In addition to host feeding, adults of many parasitoid speciesal so use non-host (plant-
derived) foods (e.g., nectar and honeydew) as energy sources. This vegetarian side of the diet of
parasitoidscould have direct and indirect effects on their fitness. The phorid fly, Pseudacteon
tricuspisBorgmeier (Diptera: Phoridae) has been released in many parts of southern United
States for biological control of red imported fire ant, Solenopsisinvicta Buren (Hymenoptera:
Formicidae). However, littleis known about the nutritional ecology and foraging behavior and of
phorid flies and the impact of sugar feeding on their lifespan. We investigated the effect of sugar
feeding on the survival of P. tricuspis along with temporal patternsof nutrient accumulation and
mobilizationin flies provided different diet regimes. Fliesfed 25% sucrose continuously
throughout their lifespan have greater longevity (mean + SE longevity: female= 7.9 + 0.8 days,
male = 8.9 + 0.9 days) than completely starved (provided no water and no sugar solution) flies,
sugar starved (provided water only) flies, or fliesfed sugar solution only on their first day of
adult life. Completely starvedflies rarely lived beyond one day. Provision of water increases
longevity by 2 days, and one full day of sugar meal further increaseslongevity by an additional
1-2 days. There was no significant effect of sex on longevity. Adult P. tricuspis emerge with no
gut sugars, and only minimal amounts of body sugars and glycogen. Whilethe levels of body
sugarsand glycogen decline gradually in sugar-starvedflies, a single day of sugar feeding
resulted in the accumul ation of maximum amounts of gut sugars, body sugars, and glycogen.
High levelsof these nutrientsare maintained in female and male phorid fliesfeeding sucrose
continuously over the observation period, whereas nutrient levelsdeclinein fliesfed only on the
first day of life, beginning 1 day postfeeding. Female and male P. tricuspis emerge with an
estimated 12.3 = 2.3 ug and 7.2 £ 1ug lipid reserves per fly, respectively. These teneral amounts
represent the highest lipid levels detected in adult flies, irrespectiveof their diet and are
maintained over the life times of sucrose-fed female and maleflies, but declined steadily in sugar
-starved females. These data suggest that adult P. tricuspis are capable of converting dietary
sucrose to body sugarsand glycogen, but not lipids. We also examined the effects of cotton
aphid honeydew and buckwheat floral nectar on the lifespan of P. tricuspis. Adult P. tricuspis
areableto utilizefloral nectar from buckwheat and honeydew produced by cotton aphids with
increasein longevity and body nutrients, suggesting that availability of supplemental sugar
sourcesnear itsrelease sites may enhancethe efficacy of P. tricuspisasa biological control
agent of imported fire ant.



Host Specificity and Transovarial Transmission of
Vairimorphainvictae
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Summary

Varimorphainvictae is a microgporidian pathogen of red imported fire ants, Solenopsis
invicta. Interest in this pathogen as a potential biological control agent of fire ants stems from
shorter survivorship of starved infected adult workers (Briano and Williams 2002) and colony
reductionsfrom natural infectionsin field sitesin Argentina (Briano 2005). In addition thereare
anecdotal reports of faster colony decline with simultaneous infections of V. invictae and
Thelohania solenopsae, another microsporidian fire ant pathogen. Approva to release V.
invictae as a biologica agent in the U.S. will require, in part, a determination of its host
specificity. Examinations of field colonies or ants foraging on food luresin Argentinaand Brazil
resulted in observationsof V. invictaein Solenopsisrichteri and S. macdonaghi. No infections
were detected in 12 non-Solenopsisgenera and 235 non-ant arthropodsin 10 orders, 43 families,
and 80 species (Briano et a. 2002, Porter et al. 2005).

Laboratory colonies of the tropical fire ant, Solenopsis geminata, and the southern fire
ant, Solenopsisxyloni, which are found in the U. S,, were inoculated with brood from V. invictae
infected colonies (Oi et a. 2005). No infections were detected microscopically or by PCR
(Valleset a. 2004) in the S. geminata (n=4) and S. xyloni (n=5) colonies. In contrast, 3 of 5
inoculated S. invicta colonies had V. invictae infections. All control colonies (n=14) remained
uninfected.

The importance of transovaria transmission of V. invictae is uncertain, where there were
only 2 infected queens, out of 12, collected from infected colonies. In addition, there was alow
prevalence of infected eggs, where vegetative stagesof V. invictaewasfound in*'some'" eggs out
of 515 (Briano and Williams 2002). In preliminary studies on the prevalence of transovarial
transmission of V. invictag, 5 physogastric queens from V. invictae-infected fire ant colonies
collected near San Javier, Argentinawere al uninfected based on PCR detection. In addition,
larvae reared from eggs laid by 10 queens from V. invictae-infected colonies collected in
Argentina were uninfected. Lastly, in groups of approximately 100-500 eggs (n=6) from 6
queensof laboratory-infectedS. invicta colonies, V. invictae was not detected. Thus, transovaria
transmission of F. invictae was not evident. However, infection of queensin the latter studies
was not confirmed and hence resultsare not conclusive.
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Characteristicsof Pseudacteon tricuspisBorgmeier (Diptera: Phoridae) Population Spread
in Louisiana

D.C. Henneand S.J. Johnson

Department of Entomology, 404 Life SciencesBuilding,
Louisiana State University Agricultural Center, Baton Rouge, LA 70803

Knowing the rate of spread of organismsis important for predicting future movements into
new areas, based on characteristics of previous dispersal patterns. Expansion rates of animal
populations generally follow either a constant or accelerating pattern over time when the square
root of the area occupied by the speciesis plotted against time. Speciesthat are characterized as
having a stratified (jump) dispersal pattern tend to display an initial latent period where spread
ratesare low. Over time, a proportion of individuals in these populations disperse far ahead of
the advancing surface wave and nascent far-flung colonies are established. These colonies
spread in asimilar fashion to the parent colony, and an accel erating (quadratic) expansion pattern
results. We studied the expansion of two south Louisiana P. tricuspis populations from 1999 to
2005. By disturbing red imported fire ant (S. invicta) moundsin four cardina directions (north,
south, east and west) from each release location and determining presence/absence of P.
tricuspis, we were able to approximate the yearly limits of population spread of this species. It
was found that the square root of the area occupied by P. tricuspisover time is described by a
quadratic function, indicating that expansion of P. tricuspis populations in Louisiana follow a
stratified dispersal pattern, i.e. local (neighborhood) diffusion and long-distance dispersers. Our
P. tricupis populations exhibit a latent phase whereby dispersal is slow for severa years,
followed by accelerating spread to an asymptotic rate of approximately 16-27 km/year,
depending on direction from the release areas. Spread patternswere found to be anisotropicwith
respect to the position of the release point: slower to the south and faster to the north. A putative
explanation for this pattern is that flies are being transported longer distancesto the north as a
consequence of sea breeze wind patterns that flow from south to north along the Gulf coast
during the summer months.
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The Red Imported Fire Ant, SolenopsisInvicta in Mainland China
Li-Zhi Luo

Instituteof Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100094
Email: Izluo@ippcaas.cn

The red importedfireant (RIFA), Solenopsisinvicta Buren wasfirst discoveredin China
in Wuchuan County of Guangdong province in September of 2004 (Zeng et al., 2005).
Subsequently, it was aso found in other districtsof Guangdong, Guangxi, Hunan and Fujian
province. In total, 16 districtswere sporadically infested by the end of 2005 with the largest
infestation occurring in Guangdong province. The RIFA had a seriousimpact on human health,
agricultureand biodiversity in all theinfested areas. The discovery of the RIFA and level of
damage it caused sent shock waves through urban and rural communitiesalike. In January of
2005, the Ministry of Agricultureof China(MAC) declared the RIFA as a quarantine pest and
called for a campaign to isolate and eradicateit as soon as possible.

I nsecticideshave been the primary method of control of RIFA in mainland China. The
first control method used was individual mound drenches(IMD). The insecticide used was
mainly lambda-cyhal othrin. The top of the mound was dug out after a trench was made around
the mound and diluted insecticidewas poured into it. Most field treatmentswere estimated to
cause 80-95% colony mortality. The credibility of thisestimate is suspect; however, since the
efficacy of thistreatment method has not been evaluated. Since IMD wasrarely effectivein
reducing the overal RIFA population, the major control means shifted from IMD to baiting.
Some of the major ingredientsfor the baitswere the same as those used in the United States.
Most of the baitswere applied around or on the mounds by a table spoon since no bait
broadcaster was available. The available baits provided a control efficacy of 75% to 100%
depending on the type of the bait and how and when it was used. Nursery stocksand potted
plants were treated with aguatic lambda-cyhal othrinwhen necessary.

Some major progress was made in both the control and describing the ecology of the RIFA in
2005. First, damage and colony density of RIFA were greatly reduced which alowed peoplein
the infested areasto have anormal life and agricultural activity. Second, a new bait, called
NBPS, was developed and in early trials exhibited excellent control. Its L.I}s; to therat is 2000
mg/kg and therefore has alow mammalian toxicity. The efficacy of NBPS bait was significantly
greater than either fipronil or fenoxycarb after 8 weeksin afield test. The mortality of colonies
treated with the bait was 83.5, 93.9 and 100% after 1,2 and 3 weeks, respectively, when
temperaturewasover 25°C and there was no rain within 48h of application. Third, eradication
effortswere tried in two infested sites with encouraging results. Four hundred twenty eight
visiblemoundson 3.3 hectaresi[J22°19.62", E110°16.08") were killed within 3 weeks after
application of 40 kg of NBPS bait. Thetreated arearemained free of RIFA moundsafter nine
months. In a second test, 3272 colonies on more than 380 hectares (N 22°80’, E108°19") were
also killed within four months by applicationof 76.5 kg of NBPS bait. However, nine mounds
were found on the untreated perimeter of the site where the bait was not applied in early 2006.
Fourth, some observationswere made on the ecology and biology of RIFA. For instance,
although moundswere distributed across varied habitats, the majority occurred in sunny, weedy
and areas near water, but few occurred in forested areas. The RIFA coloniesfound in most of the
infested areas were polygyneforms and their life history was similar to that reported in the
southeastern USA. Finally, some natural enemieswere found that have an adverseimpact on
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RIFA populations. For example, spiny-weaver ant, Polyrhachis dives workerswere observed to
fight and defeat RIFA workersand its coloniessuccessfully nested near RIFA mounds. The
fungus Beauveria bassiana was pathogenicto the RIFA in laboratory tests at Zhongshang
University. A recent investigation showed that the average speed of expansion by thefireant in
Guangdong was only 187.9 m/year (Xu et d., 2006); however, the origina infestation date was
not known.

Overadll, thetotal RIFA infested areain mainland Chinawas small, and its natural
dispersal speedinthe country might not be asfast asthat reported in the USA. Also, the central
and local governmentsof Chinaare very concerned about the presenceof RIFA in the country.
These things, taken together, favor the control of S. invictain China. However, the challengeswe
face are obvious since gpplication of insecticideisthe only suppression method we have, and
factorsthat limit control efficiency are difficult to overcome at present. In addition, our
monitoring technology isn't adequate, and our quarantinerulesare not yet standardized. We
therefore, still have along way to goin termsof devel opingeither sound RIFA integrated control
or an eradication program.
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TheEffects of Fire Antson an Old Field Arthropod Community
Rice, K. B. and M. D. Eubanks
301 Funchess Hall Auburn University, Auburn, AL 36849

Abstract

The red imported fire ant, Solenopsisinvicta, isa highly abundant, voraciousgeneralist
predator. In afield study we quantified the effect of fire ants on arthropod communitiesin old-
field settings. Thirty 2 X 3 m plots were partitioned and commercially avail able ant-specific
insecticidebait was applied to half the plots. Each plot was visualy surveyed weekly.
Arthropodswere identified and their abundancerecorded. We found strong evidencethat fire
ants affect the arthropod community. For instance, in areas of ant suppressiontherewasa
dramaticincreasein several of the 25 arthropod groups surveyed (Araneae, Chrysopidae,
Cicadellidae, Coccinellidae, Diptera, Reduviidae, Hymenoptera). In contrast, areas with fireants
had a significant increasein 1 of the 25 groups (Cercopidae). Thisincreasein spittlebug
nymphs was not expected. We hypothesi ze spittlebug predators such as spiders are suppressed by
fire ants, while the mass produced by nymphs detersant predation.

Results

The presenceof S invicta had a significant negative impact on 28% of arthropod groups
surveyed. However spittlebug nymphsappear to benefit from the presence of fireants. In
control plots (high fire ant) spittlebug nymphs were significantly more abundant compared to
Amdro treated (low fire ant) plots (Figure 1). Thistrend was consistent throughout all sampling
dates. We hypothesizethat the presence of fire ants decreasesthe abundance of spittlebug
predatorssuch as spiders (Figure 2) whereas ants tend to ignore the spittle mass.
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Figure 1 Mean plot densities of spittlebugs comparing plots with suppressed ants (Low Ants) and control plots
(Ants). Ant presencesignificantly and consistently increased the abundance of spittlebug nymphs.
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Spider abundancewas significantly and consistently decreased in plots with ants.
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Effect of Hurricane Katrina Flooding on
Antsof Orleansand St. Bernard Parishes, Louisiana

Beverly A. Wiltzand Linda M. Hooper-Bui

Department of Entomology, 404 Life Sciences Building,
L ouisiana State University Agricultural Center, Baton Rouge, LA 70803

Hurricane Katrinastruck the Gulf coast on August 29,2005, with some areas receiving
30 - 40 cm of rain and storm surge reaching heightsof over 9 m. A combination of wind, rainfall
and storm surge caused breaksin the levees separating New Orleansfrom the surrounding lakes
and canals, leaving some areas under 6 m of water, with at least 80% of the city being flooded
and some neighborhoodsremaining under water for several weeks. In addition to the devastation
caused to residentsand their homes, flooding from storm surge and levee breacheshad major
environmental consequences.

In October 2005 we began an ongoing study of the effects of flooding on ant populations
in Orleansand St. Bernard Parishes, Louisiana. We compared pre-and post-K atrinaant species
compositionsat sites where we had previously sampled. We also mapped the distribution of ant
speciesin other areas impacted by Hurricane Katrina. As of March 2006, we had collected 10 of
the 20+ species previously found in New Orleans City Park, a moderately flooded area that
recelved an average of approximately 2 m of water. Ant populationsin flooded areas throughout
Orleansand St. Bernard remained drastically reduced. Parts of St. Bernard Parish and New
Orleans Lower 9™ Ward, Gentilly, Lakeview, and New Orleans East neighborhoodswere free of
the red imported fire ant and contained few or no other ant species ants.

Fire antsare known to form clustersthat allow them to float on the surface of water.
Because large parts of the New Orleans area were fire ant-freeafter Hurricane Katrinawe
conducted lab experimentsto determine how long fire ants can survivein water with salt
concentrationsranging from 0% to 3.5% (the concentration found in sea water). Ants immersed
in water with more than 3.5% salt lost their ability to form the ball-like clusters that allow them
to survive flooding. Within 30 min., fire ants were trapped under the surface of the salt water and
sank. Decreasing the concentration of salt allowed the antsto survivelonger. In salt-free water,
fire ants were only ableto survivefor about six days beforethe balls began to break apart and the
ants sank. In addition to time and salt concentration, the speed of inundation may also be afactor
in ant survival

Based on the results of our field surveyswe devel oped a plan to delay re-introductionand
establishment of fire antsin areas where they had been eliminated. This plan consists of 1) an
education campaign training residentsto recognizeand bait for fire ants, 2) large-scalebaiting in
neighborhoodsand green spaces, and 3) along-term maintenance phase to prevent a monoculture
of fireantsand allow beneficial insectsto become established.
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Residential Red Imported Fire Ant treatmentsin Orange County, CA.
A partnership with private pest control companies

Charlie Cassidy, Vector Control Inspector III, James Green, Vector Control Inspector II and
Michael Hearst, Public Information Officer

Orange County Vector Control District, 13001 Garden Grove Blvd., Garden Grove, CA 92843

History

The Orange County Vector Control District (OCVCD) has been the primary agency
conducting mosquito abatement in Orange County, Californiasince 1947. OCVCD isone of the
few California vector control districts that places rodenticidesto control rats. Along with
mosguitoesand rat control, The District has one of the largest Red Imported Fire Ant control
programsof any Californiavector control district. In addition, OCVCD provides public
education on many other vectorsand pests and has done control operations on other vectors such
as Africanized honey bees and scul ptured scorpions when needed.

Red Imported Fire Ants (RIFA) Solenopsisinvicta Buren were discovered in nursery stock
sent to Nevadain fall 1998 from Orange County, CA. The California Department of Food and
Agriculture (CDFA) immediately began delimiting the infestation. Major infestations were
discovered in north and south Orange County. As a result, quarantine was implemented on
nursery stock and soil movement for all of Orange County.

The California Department of Food and Agriculture contracted with local agencies to work
towards eradication of RIFA in Southern California. The Orange County Agricultural
Commissioner received the contract to treat and survey for RIFA in Orange County. The
Agricultural Commissioner's office subcontracted with The Orange County Vector Control
District (OCVCD) to do treatment, survey and conduct public outreach for RIFA. The Orange
County Fire Ant Authority (OCFAA) was established as a sub-agency within OCVCD and
started work in February 2000.

The program ran for four years, from February 2000 to February 2004. OCFAA conducted
treatment and survey in residential areas, parks, schoolsand businesses. Over 29,000 sites were
treated in the four year period. Morethat 15,000 of these completed the treatment cycle of four
treatmentsat 3 to 4 month intervals. Post treatment monitoring began 3 months after the final
treatment. Post treatment surveys showed less than 5% of these sitesremained positive for RIFA.

OCFAA'’s state funding was ended in September 2003 due to massive state budget deficits.
The County of Orange funded the program for the next four months while other funding sources
were investigated. Unfortunately, with no funding availablethe OCFAA ended operation in
February 2004.

OCVCD Program

The Orange County Vector Control District was preparing for West Nile Virusto enter
Cdliforniain spring 2004. The District needed to secure stable funding to increase mosguito
abatement and surveillance activitiesto better protect the residents of Orange County from
arboviral diseases. Red Imported Fire Antswere still a problem in many communitiesand no
organized control was being done.
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The District's Board of Trusteesvoted to include RIFA asa ' vector" the district would
actively control. Property ownerswithin Orange County were asked to vote on a benefit
assessment to fund these efforts. Thiswould be an additional fee added to their property taxesto
control mosguitoesmore effectively and restart a RIFA program. The measure passed in the
summer of 2004.

A new Red Imported Fire Ant program was kicked off in October 2004. The new programis
incorporated into the operations of OCVCD. Threefull time vector control inspectorscoordinate
large areatreatments and surveys. Seasonal staff are hired for 9 month periodsto complete
treatment and survey in parks, schools greenbelts, public mediansand commercial businesses. In
addition, twenty full time inspectorsworking on mosquito and rat abatement inspect residential
propertieswhen complaintscome in from the public. Samplesare taken and %)eci esare verified
by OCVCD laboratory personnel. Individual mounds are treated with Amdro~ Pro (0.73%
Hydramethylnon) at a rate of 2-5 tablespoons per mound. Amdro® Pro is then broadcast over the
remaining property and adjoining propertiesat arate of 1 - 1.5 Ib. / acre.

Residential site records are completed with contact informationfor neighboring properties
and treatment information. (Figure 1) Property ownersare instructed to call OCVCD if new
moundsarise after a4 week period. The partnership between local pest control companiesis
explained to homeowners. The companieswill return at approximately three month intervalsto
treat with an insect growth regulator, Distance® Fire Ant Bait (0.50% pyriproxyfen) for the
second and third treatments. After the third treatment has been completed, post treatment
monitoring will be done by OCV CD staff to determineif the RIFA are still present.

Partner ship

Work orders are sent to The Pest Control Operators of California(PCOC) in Sacramento
Californiathe month before the second treatment isto occur. Work orders are then distributed to
12 participatinglocal pest control companiesthat are membersof PCOC. Thisis doneto avoid
any favoritismor conflict of interest by OVCVD. Companiesreceivea pre-agreed payment for
each siterelating to the size and number of propertiestreated. Small propertiesunder 1/5 of an
acre receivea $10.00 each. Medium propertiesfrom 1/5 to 1/3 acrereceivea $12.50 each. Large
propertiesover 1/3 acre in size receive $15.00 each. In addition, each site will receivea
minimum of $50.00 per work order. Sites generally containfour or five properties per work
order.

Pest control companieswill contact the property owners after the three month interval to set
up a treatment time. The PCOs broadcast Distance® Fire Ant Bait (0.50% pyriproxyfen) at a
maximum label rate of 1.5 Ib/acre. Treatmentsare recorded on the work order; the work orders
are copied and returned to OCV CD with invoicesfor verification and payment. Currently the
partnership of OCVCD and PCOC companiesare treating over 500 residential sitesor close to
1900 singlefamily homes. As neighborhood surveysincreasein the coming year we project this
number of sitesto increase by two to three fold. Outreach activitiesto raise public awareness will
also widenthe visibility of the program and more reportswill comein from residential property
owners.

I nfestation Pattern

Residentia treatments have followed the pattern of large area infestationsin Orange County,
California. The heavily infested areas remain in the North and South Orange County citieswith
little activity in central Orange County. (Figure2) The northern infestation has spread to the east
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with newer development in the northeastern cities. There has been areductionin the number of
activeRIFA sitesin South Orange County where the majority of active sites occurred from 2000
to 2003. (Figure 3)

Benefits

The current residentia treatment program has been of mutual benefit to both Orange County
Vector Control and local pest control operatorsbel onging to PCOC. OCVCD staff workloadis
reduced, freeing them to do large area treatmentsand surveying for new areasto find unreported
colonies. The programalows OCVCD staff to train the PCOs and insurestreatment protocols
arefollowed. Partnersin the pest control industry receivetraining in proven RIFA control
methodsfor their staff. The program gives companiesthe opportunity to offer additional services
to homeowners. Finaly, with proper application of appropriate control chemicasthereis
substantially less chemical used by homeownersthat can end up in our local environment. These
aspects benefit all the residents of Orange County. The program helpsto open the door for future
cooperative venturesthat can help reduce costsin controlling vectors and invasive agricultural
pests.
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Figure2

Red Imported Fire Ants
in Orange County
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Surveillance M ethodologies Used within Australia. Various M ethods|ncluding Visual
Surveillance and Extraordinary Detections; Above Ground and in Ground L ures.

Cara McNicol

Queensland Department of Primary Industries and Fisheries, Fire Ant Control Centre
P.O. Box 1241, Oxley Queensland 4075 Australia

This paper will discuss the surveillance methods used as part of the Australian National Red
Imported Fire Ant Eradication Program.

Program Overview:

Firstly an overview of the Australian programis provided to give some background with the
level of the infestation and the size of the program currently being undertakenin Australia. The
eradication program commenced in 2001, with an original plan of 3 yearsof treatment, with 2
yearsfollowing of surveillance to assess the efficacy of the treatment applications. This program
was funded from 2001 through until 2006. Subsequent significant detectionsin the early years of
the program resulted in an extension to the program for afurther year of treatment and
surveillance, with the program currently funded through until June 2007. Thisisa$175 million
dollar program with the funding shared between the Commonwealth and State governments.

The programis currently in itsfifth year and covers thefollowing areafor each application
respectively; Surveillance: 62,250 hectares across 150,850 sites and Treatment: 6,200 hectares
across 16,950 sites. The program islocated primarily in the south east corner of the state of
Queensland on the east coast and employsin thisfifth year of the program; 250 field staff to
perform active surveillance activitiesand 50 field staff undertaking the treatment applications on
afull timebasis. There are approximately a further 100 support staff employed to maintain the
program at thissize.

SurveillanceM ethods

To conduct the surveillance; a range of active and passive surveillance methods are
employed. The active surveillance methods used on the program are visual surveillance, in
ground traps, pit fall traps and above ground lures. The passive surveillance methods used
include community reports and volunteer watch groups.

Visual Surveillance

The most common method of surveillance used operationally on the program is visual
surveillance. Thisis conducted by field staff lining up standing side by side approximately two
meters apart. Thisistermed an "'emu parade’™ method asthisis behaviour displayed by the native
Australian bird; the emu, whereby the bird will pick at the ground with its beak asit walks along
in search of food.

Visual surveillanceis extremely labour intensive with currently 250 staff employed on afull
time basisto perform thistask. Thereis very minimal equipment required to conduct visual
surveillance, staff being provided witha 1 Y4 - 2 meter stick to prod the ground when testing for
the presence of suspicious ants. The program requires 100% of vegetated areas across al
surveillance sites to be inspected. Staff can effectively conduct surveillanceat an average rate of
1.25 hectares per person per day. To enable safe access to a diverse range of sitesand land uses,
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staff are provided specialist training and induction to enter commercial and industrial
construction sites, road and rail corridors, riverbanksand low lying swamp aress.

Challenges of visual surveillance

The need for staff to physically walk acrossareasto visually inspect for the presence or
absence of fire ants presents some challenges. These are particularly related to heavily vegetated
areas whereit isdifficult for staff to safely walk through an areaand to see the ground due to
heavy vegetation cover. These present considerable safety issuesin particular with the presence
of snakes in bush areas and throughout residential areasthe largest safety concern for staff are
dangerous and aggressivedogs. In addition to this, maintaining staff concentrationand morale is
achallengeand significant time and effort isinvested to promote staff concentrationand morale.

Sensitivity of visual surveillance

To ensurethat staff are effectively conducting visual surveillance, surveillance sensitivity is
measured, using imitation fire ant mounds which hasover the period of the program returned a
range of results between 65 % to 85 %. New quality assurance methods being used have very
realistic fire ant mounds and have improved the sensitivity to consistently return results across
the program of 84%. Quality assurance methods used also include placement of businesscards
under pot plantsand behind shedsand conducting interviewsof the residentsasto staff
performance.

Extraordinary fire ant detections

Despitethe challenges, field staff conducting visual surveillance have detected many
extraordinary fireant finds. Staff have detected the very early beginningsof a nest amongst
exposed soil, identified only by the different colour of a patch of soil which has been the subsoil
that has been brought to the surface by the antsin the construction of a new nest. Particularly
with the success of the treatment program and low levelsof fire ant populations, staff have
detected extremely small and new nests.

Vegetation clearing

To overcomethe difficulties associated with accessing heavily vegetated sites and to ensure
that 100% of siteswithin the defined surveillance zones are inspected for the presence and/or
absence of fireants, the vegetationis cleared to enableinspections. In ground trapsare used in
heavily vegetated areas, where without clearing staff could not penetrateto access.

Specialist staff are trained and outfitted with brush cutters and contractors are engaged to use
excavatorsfor thick wooded areasto clear vegetation. Tracks are cut which enableteamsto
penetrate through the vegetation to placein ground trapsalong a grid.

In ground traps

In ground trapsare placed in grids of 10 metersx 10 meters as a standard squaregrid. Where
thereislow likelihood of fire ants being present, a 30 meter X 10 meter grid may be used. Areas
identified for vegetationto be cleared the grid lines are predetermined using maps with aerial
imagery to identify the most suitable accessfor the machinery and the particular land features
that need to be navigated around, ie rivers, dams, etc. Where there are land featuresthat cannot
be crossed such asadam / swamp area, along road and rail corridorstrapsare placed along the
perimeter of these features.

T0



Thetrap isalarge plastic centrifuge vial with holesdrilled in the side and a pot marker used
to identify the location in the ground. A dry dog biscuit* Good-0" is used asa bait, with the beef
flavour having been found to be more effective than the chicken flavour. The bait is suspended
using either a wire or amesh guaze with a preservativefluid put in the trap to preserve caught
ant samples. Propyleneglycol has been the most effective preservativefluid available. Traps are
placed in the ground with a modified crowbar which is used to puncture the ground at the right
height and allows staff to walk along and placetrapsin the ground very quickly. Trapsareleftin
the ground and recovered between 3 and 5 days after being placed. In ground traps are relatively
quick to place and recover with afield team (13 staff) able to place between 500 — 600 traps per
day and recover between 600 — 700 traps per day. Field teamsrecover the entire trap and return
the trap as awholeto diagnostic staff. This makesthe in ground traps quick to usein thefield but
are very slow for diagnostic staff due to the samples often being mixed and dirty with other
contaminants collecting in the trap including non suspect ants, soil and some bait residue. In
ground traps also need to be maintained whilst in the ground when there are rain events. If not
adequately maintained shortly after rain, the traps may flood and samples may be potentially lost
and/or the preservativefluid islost and replaced with rain water, resulting in samples becoming
mouldy and extremely difficult to identify.

Aboveground lures

Above ground lures are used in moderately vegetated areas, these are areas where staff can
physically walk through however visua surveillancethroughout thisvegetation would not be
effective asthe ground is not visible. Above ground lures are used in conjunction with both
visual surveillance and in ground traps depending on the vegetation on any particular Site.

Above ground lures are a small square via with holesdrilled in the sides to permit ant entry /
exit and to secure to the ground with a pot marker — also used to identify the location of the lure.
A piece of processed medt, referred to asa ' cheerio™ or hotdog sausageis placed inside the vial.
Long grass or other vegetation is separated to ensure the luresare placed in contact with the
ground. Luresare placed early inthe day when the temperatureis cooler and the humidity is
lower. The lures are then checked throughout the day for the presence/ absence of suspicious
antsonly. Individual ant samples are collected from the bait and submitted asa clean sample.
The use of above ground luresis much slower in itsfield application but has the benefit of
quicker diagnostics dueto clean " suspect only** samples being submitted. Lures are only left in
thefield for afew hours, whilst the staff are completing visual surveillance across the remainder
of the site. Above ground lures have been found to be most effective with high humidity.

Pit fall traps

Pitfall trapsare only used for scientific experimentsand not as an operational method in the
achievement of the surveillance zones required each year. Pit fall traps are an open centrifuge
vialswhich have a preservative fluid similar to an in ground trap, but do not have any bait or
attractant in them. Pit fall traps are only left out for a short period and used across very small
grids. Pit fall traps rely on the antsfalling into the trap while out foraging and then being
preserved in the fluid in the trap until collected. Similar to in ground traps, the entire pitfall trap
is collected and returned for identification, which can be quite time consuming and |abour
intensive depending on the content of the trapsand the intensive grids used for pitfall traps.
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Smart Science

A clever tool has been developed which targets and prioritisesthe areasto conduct
surveillanceasit is extremely slow and costly to conduct visual surveillanceacrosslarge areas
ie. 62,000 hectares. Scientific modelling resulted in the development of the Australian Fire Ant
Habitat Model. Thismodel identifiesthe areasto look for fire ants based upon the probability
and likelihood of fire ant infestationand population establishment. The habitat model uses
factorssuch as layersof disturbancethrough devel opment and topography and uses landsat
imagery. The model was originally developedin 2002 using data acrossthe original core infested
area, with half the area used as the training and development areaand the other half of the area
was usd to test the model. Thisoriginal mode using 2002 data pointsof infestationand 2001
Imagery returned an estimated successrate of probablelocationsfor fire ant infestation of 98.3%.
The model identified a gradient scale of areasthat would most likely support fire ant infestations
in 10% gradient increments. To maintain the 98.3% successrate, the interpretationof the model
requiresthat the 500 meters surrounding any infested siteisinspected.

The model was recently refined in 2005 and tested with a more recent data set. This refined
model resulted in a significant reduction and therefore cost savings of 60% of the area required
for inspection but which predicted the detection of 98.8% of colonies. If 50% of the areawas
inspected, the successrate predicted for detection of fire ant infestation increased to 99.3%. This
still required that the 500 meters surrounding each infestation is inspected to maintain those
successrates. Themodel has also been tested against fire ant detections made by members of the
public and returned the same successrates. Furthermorethe habitat model has been validated
against external data sets, including colony position datafrom other countries with the same high
success rates of 99%. The success of the modd in a different country with a different
environment supportsits use as a successful tool to efficiently and effectively guide surveillance
effortsin areas of low infestation.

Program Statisticsfor Active SurveillanceEfforts

Since the commencement of the programin 2001, there has been considerableactive
surveillance effort undertaken, covering inspection of atotal of 224, 198 hectares across 291,960
sites, which required 664,325 visitsto successfully access and conduct surveillanceover these
sites. A total of 3,164 nests have been detected through the use of visual surveillance, placement
of 21,000 above ground luresand 110,000 in ground traps. Furthermorethe task is not yet
complete, with considerableongoing active surveillanceefforts required to ensure detection of
the last fireant nest in Australia

While conducting surveillancefor fire ant, a number of incursions of other ant species have
been detected, including Argentine ant, Crazy ant and Tropical fire ant. Other items detected
through active surveillanceefforts include recovery of stolen and/or lost property. There have
even been some gruesome detection's made by unsuspecting fire ant staff includinganimal and
human bodies and remains being found. Staff working across such large areas and so many sites
has also resulted in many Good Samaritan deeds being done, including recovering lost dogs,
assisting membersof the public with vehicle breakdownsand reporting and assisting with
extinguishing wildfires. This program is more than just looking for and eradicating ants.



The success of the Australian Fire Ant Eradication Program

The program to date has been extremely successful with secure funding which has enabled
effective treatment applications,a high level of public support and public cooperation permitting
accessfor staff to inspect 100% of private and difficult sites and having a high number of public
reporting of suspicious ant samples.

The most difficult challenge which facesthe Australian eradication program is the same that
isfaced by any eradication program - to find the last one. The treatment application isthe easy

part of the program, aswe know it is highly effective, but finding that last Red Imported Fire
Ant........ isthe challenge.
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extension: Taking the Sting out of Imported Fire Ants

Kathy Flanders, Extension Entomologist and Associate Professor,
Department of Entomology and Plant Pathology, Auburn University;'
and
Bastiaan M. " Bart" Drees, Professor, Extension Entomologist, and
Regents Fellow, Texas Cooperative Extension,
Department of Entomology, TexasA&M universi ty2

1201 Extension Hall, Auburn University, AL 36849-5624
2475 TAMU, College Station, TX 77843-2475

extension isaweb portal to what isintendedto be the largest educational information system
inthe United States. It will be branded with individual land-grant university Cooperative
Extension identification, and bring the best of the best informationto the clientele. The
following link hasinformation about extension: http://about.extension.org/about

The authors of this paper are co-leaders of the Imported Fire Ant Management Community of
Practice. This Community is charged with devel oping informationon imported fire ants and
their management, that can repackaged to fit variouselectronic delivery platforms, and be
available 24171365 to our Community of Interest.

This Community of Practice plansto provideinformationon imported fire ants in English and
in Spanish. 1n 2006, we will develop frequently asked questionsabout fire ants, an interactive
decision moduleto provide customized fire ant management advice, and basic information on
managing imported fireantsin urban areasand in cattle production systems. In futureyears,
additional decision modulesand learning moduleswill be developed, and the amount of basic
informationwill be expanded. The Imported Fire Ant extension site will be formally launched
in March 2007. More information on this community of Practice can be viewed at:
http://cop.extension.org/wiki/Imported_Fire_Ants_Community

We encourage you to join the Imported Fire Ant Community of Practice.
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Movement Controlsused to prevent Red Imported Fire Ant spread in Australia
Jason Haffenden, Manager Program Compliance

Queensland Department of Primary Industriesand Fisheries
Fire Ant Control Centre
P.O. Box 1241, Oxley, Queensiand, 4075, Australia

Background

Red Imported Fire Ant (Solenopsis invicta) was identified in Brisbane in early 2001.
Subsequent surveillance resulted in the detection of two main loci and a number of smaller
outlying infestations. The National Fire Ant Eradication Plan was developed in response to this
detection and implemented later in 2001.

The Queensland Department of Primary Industries & Fisheries (QDPI&F) is the lead agency
in the formation and delivery of the National Red Imported Fire Ant Eradication Program
currently being undertaken in South East Queensland. This programisfunded viaa national cost
share funding agreement between all states, territories and the Australian government. The
Program currently involves an area of approximately 70 000 hectares, of which 62 000 hectares
is undergoing Surveillance and the remainder eradication treatments.

As part of the eradication plan, Fire Ant Restricted Areas were declared to define the area
where Red Imported Fire Ant Movement Controls have been applied. Movement controls have
been implemented to prevent the human assisted spread of Red Imported Fire Ant (RIFA) and
contain the infestation to areas of the eradication program. A risk based assessment is used to
determine Restricted Area boundaries. Pending the size, number and apparent age of the
infestation found, the Fire Ant Restricted Area boundary can vary from 500 metres to two (2)
kilometres. The entire area undergoing eradication activities has been declared a Fire Ant
Restricted Area.

Movement Controls

In development of RIFA Movement Controls, a stance of acceptable risk rather than nil risk
was taken given the potential list of possible vectorsand the areas where these controls needed to
be implemented. RIFA movement controls affect a wide range of businesses, with most being
previously largely unregulated or exposed to limitation placed on the conduct of their business
activities. However, given the significance of this pest and the seriousness of the response to its
incursion, stringent movement controls were implemented.

In establishing RIFA movement controls, QDPI&F used existing United States Department of
Agriculture (USDA) Red Imported Fire Ant Movement Controls as a basis and augmented these
with input from key stakeholders including relevant authorities from funding partners and
potentially affected industry groups.

Queendand's RIFA Movement Controls have been legislated under the Plant Protection
Regulation 2002 subordinate legisation to the Plant Protection Act 1989, with fines of up to
$375 000 able to be imposed. However a focus of extension rather than coercion has been used
to inform the wider community of Movement Control reguirements.

RIFA Movement Controls are imposed on all properties within the Fire Ant Restricted Area
and are predicated on allowing controlled movement of High Risk Items within and from the
Fire Ant Restricted Area. High Risk Items are defined as landscaping materials, potted plants,




mulch/hay and bulk soil or machinesused to move bulk soil. Additional items are evaluated on a
case by case basisasto their potential to harbour RIFA. If deemed as potentia carriers, they also
fall under the requirementsof RIFA movement controls.

All movementsof possible host items require control measures. These control measures vary
based on: the High Risk Item; its origin; how it has been produced or stored, and its intended
destination. Movements of High Risk Items are subject to treatment and or inspection prior to
movement unless appropriate, approved hygiene requirementsare implemented. Movement of
High Risk Items outside of the Fire Ant Restricted Area requires a higher degree of control
measuresto be undertaken prior to movement. Movementsof High Risk Itemsare required to be
accompanied by certification endorsed by the supplier as complying with RIFA Movement
Controls.

Commercia operators working within Fire Ant Restricted Area are required to maintain an
Approved Risk Management Plan which outlines operators requirements in relation to
preventing further spread of RIFA. Factors specified in an Approved Risk Management Plan
include: purchasing requirements, movements on and off site within the Fire Ant Restricted
Area; storage of Restricted Items; on site monitoring for RIFA, and staff training. Businesseson
an Approved Risk Management Plan are categorised as product suppliers and or service
providers.

Product suppliers, i.e. businessessuch as nurseriesthat store or trade High Risk Items within
the Fire Ant Restricted Area, are required to store their product in a way that preventsterrestria
infestation or apply mandatory treatment prior to movement. Businessesare required to maintain
various records to substantiate completion of actions. Businesses are aso required to supply
appropriate movement certification with every consignment.

Service Suppliers are businesses that supply a service, such as builders and earthmovers.
These businesses are required to ensure that machinery used to disturb earth in the Fire Ant
Restricted Area is cleaned prior to movement and that no soil extracted from the Fire Ant
Restricted Area leaves the Fire Ant Restricted Area.  Further, there is a requirement that a pre-
disturbance inspection of the site is completed by an Approved Person where there is to be
disturbance of greater than 1 cubic metre of soil. Subsequent inspections on a 28-day basis are
undertaken by the principle contractor/owner until work iscomplete.

In developing an Approved Risk Management Plan, Inspectorsexaminethe business' existing
processesor procedures to evaluate how these may already be reducing the risk of spreading
RIFA. Anexampleof thisis compost manufacturers. As part of the composting process
temperaturesin excess of 65 °C are reached and therefore deemed as sufficient to destroy life
stagesof RIFA. Requirementsof verification of temperaturesand post production storage and
handling are documented thus fulfilling movement control requirements.

Approved Risk Management Plan holdersare subject to formal audit by Inspectors. In
addition to formal Audit random audit of weekend markets, new housing estates and trade shows
occursto verify compliance with Fire Ant Movement Controls.

Communication isthe key to gaining compliancewith Fire Ant Movement Controls. Having
membersof the community enquireof their contractorsor suppliers,""What are you doing to
prevent the spread of Fire Ants?” In addition, visual reminderssuch as billboards, television and
radio advertisements, businessesdisplaying signage and a regulatory presenceall contributeto
the overall compliance, collectiveeffort and effectivenessof the eradication program.
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A Regulatory Perspective on Imported Fire Ant Research

CharlesL. Brown,
IFA Quarantine Manager

USDA, APHIS, PPQ, Unit 134,4700 River Road, Riverdale, MD 20737

Anne-Marie Callcott,
Entomologist/Deputy Director

USDA, APHIS, PPQ, CPHST, ANPCL
Soil Inhabiting Pests Laboratory (aka Imported Fire Ant Lab)
3505 25" Ave,, Gulfport, MS 39501

The Annual Imported Fire Ant Research Conference representsan opportunity to learn about
advances in many facets associated with fire ants such as behavior, management, and public
education. Attendeesat Fire Ant Conferences come from many different backgroundsincluding
academic, industry, and government. The purpose of this presentationisto highlight research
that isof particular interest to us who regulate the movement of commaodities that could be
infested with fire ants.

The purpose of the Federal Imported Fire Ant (IFA) Quarantineisto prevent the artificial
spread of IFA from the quarantine area which consists of al or part of 13 States and the
Commonwealth of Puerto Rico. Regulationsfor the IFA Quarantinearein 7 CFR 301.81 (Code
of Federal Regulations). Each fiscal year Congress appropriatesfunds that APHIS providesto 1)
states fully or partially infested with IFA to assure regulatory compliance within those states; and
2) states uninfested or only partially infested to survey for IFA and determine areas the should be
added to the quarantine.

Administration of the |[FA Quarantineis by staff at the APHIS Headquartersin Riverdale,
MD, at Regional Officesin Raleigh, NC and Ft. Collins, CO, and by the PPQ State Plant Health
Directorsin most every state. An integral part of the Federal Quarantineisthe Soil Inhabiting
Pests Section, also known asthe Fire Ant Lab, in Gulfport, MS. At thisfacility quarantine and
survey methods are developed for regulated commodities. Whilethislab has a long history of
producing effective treatment technologiesfor the IFA Quarantine, APHIS isalso interested
other research that could be applied to the activities of the Federal Quarantine.

Developing IFA survey techniquesisone areawhere research can assist APHIS. Thereisa
particular need for a rapid field identification technique that can accurately determineif an
individual ant iseither Solenposisinvicta, S richteri, or their hybrid. This technique must be
rapid and portable for field use. Another areawhere research is needed isto develop a non-food,
non-toxic attractant that can be used during surveysto determine presence or absence of IFA
from the survey area.

The need for arapid field identification technique that can be used during inspectionsis aso
part of IFA Quarantine regulatory research needs. Other regulatory research needsinclude the
development of treatmentsfor a combination of pests such as|FA and Japanese Bestle, root
weevils, etc. Researchisneeded into afireant repellant that could be used in the area of
regulated commodities to assure that commodities without fire ants don't become infested. In
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addition, research and development of new pesticidesfor use against fire ants continuesto be
needed.

Research into biological control agentsisthe final area considered in this presentation. From
2002 to 2005 APHI S has enabled phorid fly releasesat 51 sitesin 13 states. Approximately 43%
of those rel eases have been successful. Thetwo Pseudacteon speciesthat have been released to
date are P. tricuspis and P. curvatus. Based on the host preferencesof the phorid flies released
to dateit is clear that many more speciesof phorid flieswill need to be released before a
measurableimpact can be expected on IFA populations. Therefore, any research about phorid
fliesismost important, including better survey (e.g. traps, phermones, etc) for field detection of
populations. In addition, research into other biological control agentsisalso viewed asa high
priority to APHIS.
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Acoustic and High-Speed Videographic Analysis of Flying Imported Fire Ants

Lichuan Gui, Carrick Talmadge, Roger Hasse, Tom Fink, Zhonghua Cao, Y ong Wang,
John Seiner, Douglas Streett', Anthony Pranschke', Niels Skals®

National Center for Physical Acoustics, University of Mississippi, One Coliseum Drive
University, Mississippi 38677
legui@olemiss.edu

'USDA, ARS, P.O. Box 67, 59 Lee Road, Stoneville, Mississippi 38776

*Institute of Biology, University of Southern Denmark, Campusvej 55
DK-5230 Odense M, Denmark

Abstract

We investigated the acoustics associated with the flight of imported fire ants (Black or BIFA:
Solenopsisrichteri Forel, Red or RIFA: Solenopsisinvicta Buren, and their hybrid). Recordings
of tethered alates were generated in an anechoic chamber using a B& K microphone of sensitivity
100 mV/Pa and bandwidth 12.5 kHz, revealing fundamental wingbeat frequenciesfrom 80-130
Hz, with integer harmonics observed aswell. The fundamental frequency of RIFA was dlightly
but significantly higher than BIF A/hybrid regardless of sex, and male alatesalso had a
significantly higher wingbeat frequency than females regardlessof species. In addition to the
fundamental frequency and harmonics, frequencies were recorded in the high (10,000 to 20,000
Hz) to ultrasound range (20,000 to 50,000 Hz). A large pulse of high frequency was observed
for the downstroke portion of the wingbeat cycle, while a smaller amplitude pulse was seen on
the upstroke. These sound pulses may be produced by the shedding of vorticesfrom the
wingstrokes.

Field recordings of BIFA (or hybrid) male and female alates were performed with 4 inch
B&K microphones. Asalates were preparing to fly off grass stems near the mounds,
microphones were held = 10 mm away to record the take-off flight. These results were similar to
laboratory recordings, athough much of the datais still being analyzed and more field
recordings will be collected in summer 2006.

Eight and sixteen Y2 inch B& K microphonesof 50 mV/Pa sensitivity and bandwidth 48 kHz
were configured as circular arrays (45° and 22.5" separations, respectively) in order to record
real-time three-dimensional sound profilesaround flying alates. Sound patterns are consistent
with those of a dipole source, with some differences observed in the pattern between orders of
harmonic, indicating monopole contributions. If the insect can perceive sound at these
frequencies, this changing pattern could be used as a cue for the relative orientation of another
flying alate. Systematic differencesin wingbeat frequenciesfor males vs. femalescould also be
used asa cue for the sex of the other flying alate.

Stereo high-speed videography (8,000 frames per second) was used to confirm the acoustic
wingbeat frequencies and to map the position and shape of the alate wings, with sufficient phase
resolution in a wingbeat period to enable an aerodynmanic analysis and numerical simulation of
the wingbeat induced flow. This near-field particle flow may be important in alate recognition as
it isin some other insects by inducing nerve responsesin hair sensilla.
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Arkansas First Pseudacteon curvatus Release

Jerry Clemons', Amy Simpson , John Hopkin® andK elly Loftin®
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Abstract

Pseudacteon curvatus, a phorid fly wasreleased in Clark County, Arkansasin October 2005.
Thisrepresentsthefirst releaseof this phorid fly speciesin Arkansas however Pseudacteon
tvicuspis has been released in other areas of the state. Approximately 8,500 Pseudacteon
curvatus parasitized red imported fire ants were released during this study. The status of this
releaseis unknown at thistime but will be evaluated in 2006.

Introduction

Classical biological control attemptsto reunite predatorsor parasiteswith their prey or host.
Arkansasis attempting to reunitethe phorid fly Pseudacteon curvatus Borgmeier (Diptera:
Phoridae), with its natural host the red imported fire ant, Solenopsisinvicta Buren
(Hymenoptera: Forrnicidag).

Thiseffort was possiblethrough cooperativeeffortsinvolving the University of Arkansas
Cooperative Extension Serviceand USDA’s Animal and Plant Health I nspection Service and
Agriculture Research Service.

Pseudacteon curvatus is adecapitating fly. Itsegg is oviposited by the femaleinto the host
and most of the maggot's development occursin the head of the red imported fire ant. In the
process of developing an enzyme is released by the fly which causesthe intercuticular
membranes of the ant to degenerate and the head falls off.

Maturelarvae pupatein the head capsule and remainthere until the adult fly emerges
(Porter 1998a). However, it is not the parasitic action that makesthisfly an effective biological
control organism, it is the behavior that red imported fire ants exhibit when flies are present.
Red imported fire ant workers are aware of the presence of phorid flies resulting in a cessation of
foraging. Inhibitionof thisforaging occursaslong astheseflies are present.

It ishoped that thisinhibitionwill result in increased capacity of native ants to foragefor
food in imported fire ant territory (Porter 1998a, Porter et al. 2004).

Educational programs in Arkansas have revealed that Arkansansare hopeful that rel eases of
phorid flieswill providelong term relief from problemsassociated with red importedfire ants.
Porter et al. (2004) describesreleases of biocontrol agentslike phorid flies as* the only hope we
have for permanent control of importedfire antsin the rura landscape.™
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Thefear that phorid flieswill cause environmental havoc shared by afew Arkansansare
quickly dampened by descriptions of host specificity studiesthat have been conducted and
reconfirmed by Porter (1998b), Gilbert and Morrison (1997) and Vazquez and Porter (2005).

Materialsand Methods

Study Site: The site chosen for the Pseudacteon curvatus release was a pasture / hay meadow
located in Clark Co. in southwest Arkansas (Fig. 1). It was bordered by a heavily wooded
(hardwood and pine species) area on the west side and deep stream bordered with hardwoods and
amoderate density of under story species on the south side.

Data collected from three Vs acre circles revealed a density of 148 red imported fire ant
colonies per acre (Fig. 2). The averagefire ant population rating using the USDA rating scale
(James 2005) was 15.09 (1000-10,000 workers present) or colony type 3. Workers
approximately 3 mm in length were the predominate size in the study area (Fig. 3).

Ant Collection: On 10 October, 2005 ants were collected from 10 colonies and on 18 October,
2005 ants were collected from 7 colonies. One hundred forty eight colonies were flagged and
numbered within the study area. Colonies that were used for collections were semi permanently
marked with uniquely numbered survey stakes.

Red imported fire ant workerswere collected from the selected col onies using the methods
described by Roberts and James (2005). Two to three wooden 5/8 inch diameter plant stakes
were stuck into the colonies selected for collection (Fig. 4). After a number of workers crawled
up the stake it was removed and placed inside a plastic bucket with a fluon coating on the upper
interior of the bucket to prevent ant escape. Workerswere knocked off the stake and into the
bucket by gently tapping the stake with another stake (Fig. 5). This process was repeated
numerous times for each mound until approximately 3-4 grams of ants were collected (Fig. 6).
After 3-4 grams of ants were collected they weretransferred to sandwich boxes containing a
fluon barrier and nesting tubes (Fig. 7). Thiswasachieved by tilting the bucket and hitting its
sides to consolidate ants into a single clinging mass. This mass of ants wasthen quickly
transferred (dropped) into the sandwich box. Each sandwich box was |abeled with the identical
number asthe colony the ants were collected from.

Sandwich bags containing the ants were sealed with tape, placed in cotton pillow cases and
placed into a large insulated shipping cooler with paper wrapped ice packs. The cooler
containing the ants collected that day were shipped overnight to Debbie Robertsin Gainesville
Floridato be parasitized by Pseudacteon curvatus.

Ant Release: Red imported fire ants received by the lab in Gainesville, Florida werefirst
allowed to acclimate and then subjected to parasitism by Pseudacteon curvatus for approximately
48 h. Parasitized ants were shipped back to Arkadelphia, Arkansas by overnight carrier. Assoon
as ants were received in Arkadel phiathey were transported to the release Site. Parasitized ants
were returned to the same colony from which they were collected (Fig. 8). Ants collected on
October 10 were returned to the colony on October 18. Likewise, ants collected on October 18
were returned to the colony on October 25.

Resultsand Discussion

During the summer and fall of 2005 the most severe drought since 1958 occurred in
southwest Arkansas. Also during mid October temperatures were cooler than normal and
included several morningswith frost.
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Despite watering fire ant coloniesthe day prior to collection, the desired quantity of red
imported fire ants was not collected from every colonies. However, based on the quantity of ants
collected, we estimate that approximately 8,500 parasitized ants were returned to the study site
during in October 2005. We will begin evaluating the release in the spring and summer of 2006.

If it appearsthat Pseudacteoncurvatus did not establish at thissiteit could berelated to
the drought conditionsand future releasesat this site may prove successful.
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Fig. 1. Location of study site. Fig. 2. Flagged colonies at study. Note density
of colonies.



Fig. 3. Red imported fire ants from study site. Fig. 4. Red imported fire ants
Note predominant size crawling up plant stake

Fig. 5. Dislodgiar|1<g ants from plant Fig. 6. Digital scales used to weigh ants
stakes.

Fig. 7. Sandwich box containing ants for Fig. 8. Releasing parasitized red imported
shipment to Gainesville, Fla. fireants into colony.
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Abstract

Thelohania solenopsae, a microsporidian parasite of the Red Imported Fire Ant (RIFA),
Solenopsis invicta, is studied as a potential biocontrol agent. The patterns of occurrence of 7.
solenopsae in the populationsof RIFA in Oklahoma are reported in this study. RIFA samples
were collected and analyzed twice a year, since fall 2002, from two sites at Bryan County and
one site at McCurtain County. Although earlier attemptsto release and establish this pathogen on
RIFA population in Oklahomahad failed, T. solenopsae have been detected in the workersof S
invicta collected at Bryan County since 2002. These infections were confirmed by gene
amplification (PCR) and modified Trichrome staining. The RIFA samples tested positive for T.
solenopsae at varied proportionsin the two sites at Bryan County ranging from 37% to 54% in
spring (2003 and 2005) and ranging from 27% to 89% in fall (2002 to 2005). The RIFA
population in McCurtain County was devoid of the microsporidian parasite except for a short
period in fall 2004. RIFA workers from three mounds at McCoy Ranch tested positive for the
protozoan parasite when sampled in September 2004, but did not prevail in 2005. These annual
fluctuations in the occurrence of the parasite in the fire ant population may indicate that 7.
solenopsae isin the processof establishing in fire ant populationin Oklahoma.

Introduction

The Red Imported Fire Ant (RIFA), Solenopsis invicta was accidentally introduced into
the United States in the 1930s. Since then, this species has spread and established in almost al
southern states and is gradually moving northwards. A major factor attributed to its successful
survival isthe absence of natural enemiesin the non-nativeenvironment. RIFA infestsover 112
million hectares in the United States (Lofgren, 1986) and has impacted the native insect species
and other arthropods enormously through competition for resources. S. invicta is more abundant
in the United States than in its native habitats in South America (Porter et al., 1992), chiefly due
to the lack of natural enemies in the introduced habitats. In Oklahoma, S invicta is chiefly
confined to the southern counties, though several northern counties have been infested with
RIFA from the summer of 2004 onwards (unpublished data). Recently, researchers have been
focusing on efficiency of sustainable control methods, which mainly include biological control
agents. T. solenopsae, a microsporidian obligate intracellular pathogen has been an effective
natural enemy against the fire ants in Argentina (Briano et al., 1995). T. solenopsae declines the
egg production, queen weight and survivability of queens and workers of S. invicta (Oi and
Williams, 2002). In this study, we have monitored the proportion of RIFA population that was
infected with T. solenopsae at three improved pastures, viz.,, Adam Ranch and Bowles Ranch at
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Bryan Co. and McCoy Ranch at McCurtain Co. The patterns of occurrenceof this infection from
2002 to 2005, in spring and fall, have been compared.

Materialsand M ethods

Fire Ant sampleswere collected from three sites— two from Bryan Co., OK and the other
from McCurtain Co., OK (Fig 1). These sites are part of our Areawide Fire ant management
project. Each site has several plots and samples were collected from 3-5 moundsin each plot that
had fire ant mounds. The samples were tested for the presence of T. solenopsae spores using
PCR and modified Trichromestaining.

Polymerase Chain Reaction:

Fifteen to thirty ants were ground with 500pul TBS using a disposable pestle. To this
homogenate, 0.1mm glass beads were added up to three quarters of the tube and beaten at
maximum speed for 15 seconds, in a bead beater. The tubes were immediately transferred to a
95°C water bath for 5 min. The samples were spun for 10sec at 18000g and the supernatant
containing genomic DNA of T. solenopsae was collected.

2ul of the total DNA was added to the mixture of 7. solenopsae specific primers- Mspla
and Msp4b (Ipl each) and Ready-to-go-beads. This mixture was made up to 25ul with sterile
distilled water and the PCR reactions were set as described by Snowden et al., 2002. PCR
products were separated on 2% agarose gels and visualized after staining with Ethidium bromide
(Fig 2). For al experiments, positive (T. solenopsae DNA) and negative (PCR reaction mixture
without total DNA) controlswere a so run aong with treatments.

Trichrome staining:

Fifteen to thirty ants were ground with 500ul TBS using a disposable pestle. About 15pl
of the ground solution is placed on labeled glass slide and air-dried. The slides were stained
using the modified Trichrome staining protocol of Kokoskin et al. (1994). The sides were
observed under a light microscope at 400x and 1000x magnificationsfor T. solenopsae spores

(Fig 3).

Resultsand Discussion

The two sites at Bryan Co. had RIFA populationwith 7. solenopsae infections, since fall
2002. The source of this protozoan pathogen found in 2002 RIFA samples in Oklahoma is
unknown, as two earlier attempts (1998 and 2000) to establish this pathogen in Bryan and Carter
Counties, in S invicta mounds failed. Interestingly, higher percent of RIFA population were
infected with T. solenopsae every fall since 2002 and a relatively lesser population was infected
in spring with the exception of 2005 (Fig 4). The least proportion of infected populations was
observed during fall 2005 at Adam Ranch (27.3%) and the highest proportion of 75% in the fall
of 2002 and 2004. At least 36.8% of the fire ant popul ation sampled was infected in spring 2003
at Bowles Ranch, with maximum being 89.5% infected RIFA workers in fall 2002. In spring
2003, the infected RIFA workers were fewer in Adam and Bowles Ranches (43.8% and 36.8%,
respectively). However, by spring 2004, the infected population increased to 53.9% at Adam
Ranch and 50% at Bowles Ranch. All the RIFA samples collected from the site in McCurtain
Co. were free of T. solenopsae infections except during fall 2004. Three mounds were infected
with the microsporidian pathogen, but never prevailed until spring 2005. In Oklahoma,
monitoring of the pattern of spread of this pathogen in the RIFA population, along with the
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monitoring of the pattern of spread and establishment of S invicta itself is imminent. A long-
term monitoring study has been taken up to help us understand the strategies adopted by an
invasive species (here, S. invicta) to survive and establish in an introduced region in spite of the
ecological pressures.

The low proportion of infected RIFA population observed almost every spring may
indicate that the infected colonies perish during the winter and that the mating flights occurring
between spring and summer has to repopulate the sites with infected and uninfected colonies.
The annual turnover may depend on the severity of the winter and the ensuing summer
conditions.

Acknowledgments

We thank Wayne Smith and Richard Earnhart for the help with the collection of S invicta
samples at the three study sites. VK thanks Forrest Mitchell for the training with PCR and
modified trichrome staining methods.

References

Briano, J., Patterson, R., and Cordo, H. 1995. Environ. Entomol. 24, 1328-1332.

Kokoskin, E., Gyorkos, T.W., Camus, A., Cedilotte, L., Purtill, T., and Ward, B. 1994. J. Clin.
Microbiol. 32, 1074-1075.

Lofgren, C.S. 1986. In "Economic Impact and Control of Social Insects" (S.B. Vinson, Ed.), pp.
227-256. Praeger, NY ..

Oi, D.H., and Williams, D.F. 2002. J. Econ. Entomol. 95, 558-562.

Porter, S.D., Fowler, H.G., and MacKay, W.P. 1992. ... Econ. Entomol. 85, 1154-1161.

Snowden, K.F., Logan, K.S,, and Vinson, S.B. 2002. J. Eukaryot. Microbiol. 49, 447-448.

B



Fig 1. Study Sites
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Fig 3. Photomicrograph of binucleatefree sporesdetected from RIFA samples

Fig 4. Variability in the percent of RIFA workersinfected with 7. solenopsae in
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Host L ocation Behavior of Pseudacteon curvatus (Diptera: Phoridae) in
Mono- and PolygyneFire Ant Colonies (Hymenoptera: For micidae)

Vicky E. Bertagnolliand L. C." Fudd" Graham

Department of Entomology and Plant Pathology, Auburn University, Auburn, Alabama 36849

Introduction

Imported fire ants, Solenopsisrichteri and Solenopsisinvicta, are accidentally introduced
invasive speciesthat are nativeto South America. One reason fire ants have been so successful
and have spread so rapidly istheir natural enemies were left behind in South America (Jouvenaz
1990). In an attempt to tip the ecological balancein favor of native antsand to reduce imported
fire ant abundance, a parasitoid has been introduced into fire ant populationsin the United States
(Williams et al. 2002; Porter 1998b). The parasitoid isa dipteran that attacks Solenopsisfire
ants. I1n 14 Alabamacounties, three speciesof phorid fly have been released: Pseudacteon
tricuspis, Pseudacteon curvatus, and Pseudacteon litoralis. Morrison and King (2004) examined
the host location behavior of P. tricuspisin Florida. This study isdesigned to study the behavior
of P. curvatus in Alabama.

Materialsand M ethods

A series of field experimentswere conducted using P. curvatus modeled after the methods
Morrison and King (2004). The study waslocated at two sites (amonogynesite and a polygyne
site) in Talladega County, Alabama.

"pait" consisted of a4 g section of hot dog placed on a5 x 5 cm laminated card (fig. 1). Baits
were spaced 5 m apart on one or more transects. When a** disturbance” was applied, a crater
about 20 x 20 cm was dug into the mound using a small shovel.

When a"' non-nestmate” (NNM) disturbance was applied, a cup with a predetermined amount
of antsfrom alaboratory colony were applied to ants either at a bait and/or in a mound.

When a “shock” treatment was applied, it was administered to antsin a mound using a
modified electric cattle prod similar to one developed by CharlesBarr (fig. 2).

Figurel: Hot Dog Bait
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Flgure 2. MOdIerd céttle prod used to apply electrlcal “shock” treatment.

Experiment 1. AreP. cuwatus moreattracted to workersat a disturbanceor to
workersat afood sour ce? For thefirst part of the experiment, 40 baits were placed 5 m apart
on two transects. After one hour of recruitment time, fly presencewas monitored at 20 minute
intervalsfor one hour. For the second part, 30 mounds were disturbed by digging acrater as
previoudy described. After 10 minutes, fly presence was monitored at 10 minute intervalsfor 30
minutes.

Experiment 2: Arefliesmore attracted to wor ker sthat are smply foragingor to
wor ker sthat are competingat afood sour ce? Forty baitswere placed 5 m agpart on two
transects. After one hour of recruitment time, every other bait on the transect received a 200
NNM treatment. Fly presence was monitored at five minute intervalsfor 20 minutes.

Experiment 3: Doesincreasingtheinteractionat afood resour ceaffect the number of
fliesattracted? A total of 30 baitswere placed on 5 transects5 m apart. After one hour of
recruitment time, treatmentsof five, 25, 50, 100, and 250 NNM were randomly assigned to five
replicatesin a Latin Square Design. Fly presence was monitored at five minuteintervalsfor 30
minutes, then at 10 minutesintervalsfor an additional 30 minutesfor atotal time of one hour.

Experiment 4. Arefliesmoreattracted to workersat colony disturbanceswith
interaction or to workersat colony disturbanceswithout interaction and then, arethey
differently attracted to the inter actions? Fifteen mounds were disturbed. To thefirst five
mounds, no additional treatment wasadded. To the next five mounds, a 15 second shock was
administered viathe modified cattle prod. To the last five mounds, a 300 NNM treatment was
administered. All 15 mounds were monitored at 10 minute intervalsfor 30 minutes.

Results

Experiment 1. AreP. curvatus moreattracted to workersat adisturbanceor toworkers
at afood sour ce?

Monogyne site - The baits had very low fly numbersat each collection time (zero flies 115 out of
116 observations). However, at the disturbed mounds, flieswere found at a higher density at all
times (flies present 46 times out of 90 observations). Significantly moreflies were found at
disturbancesover the 30 minute monitoring period as opposed to the foragersat baitsover 60
minutes(p<.0001). Theforaging ants attracted fliesto one of 39 baitsover the one hour
monitoring period whilethe ants at the disturbed mounds attracted fliesto more than 14 of 30
mounds over the 30 minute monitoring period.

Polygyne site - The baitshad very low fly numbersat each collectiontime (zero flies 119 out
of 120 observations). Asat the monogyne site, flieswerefound at a higher density at all times
(flies present 60 timesout of 90 observations) at the disturbed mounds. The differencein total
numbersof flies present at the disturbancesover the 30 minute monitoring period as opposed to
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foragers at baits over the 60 minutewas highly significant (p<.0001). Theforaging ants attracted
flies to oneof 40 baitsover the one hour monitoring period while the ants at the disturbed
mounds attracted fliesto 10 of 30 moundsover the 30 minute monitoring period.

Experiment 22 Arefliesmoreattracted to workersthat aresmply foraging or to
wor kersthat are competing at a food sour ce?
Monogynesite — At five, ten, and 20 minutes, fly numberswere too low to use Chi-Squareasan
accurate test. When fly numbersare totaled for al collection periods, significantly (p=.0020)
more flieswerefound at bait with NNM interactionsthan at baitswith only foragers (fig. 3).
Polygyne site - At five, ten, 15, and 20 minutes, there isa significant difference between baits
that have a conspecific interaction and baitsthat only have foragers (p=.0312, .0384, .0012, and
.0001). Moreflieswerefound at baitswith NNM interactionsthan at baitswith only foragers at
5, 10, 15, and 20 minutesand for total number of flies(fig. 3).

FLIES ABSENT
O FLIES PRESENT

# BAITS WITH FLIES
PRESENT QR ASSENT
- NN w01 N @

o

FORAGERS NNM FORAGERS NNM
ONLY ADDED ONLY ADDED

MONOGYNE POLYGYNE

Figure 3 Total fly activity at baitswith NNM added or foragersonly.

Experiment 3: Doesincreasingtheinteraction at a food sour ce affect the number of
flies attracted?

Monogyne site — There was no significant differencein fly numbers between the 25 and 100
NNM treatments. However, significantly moreflieswere found at the 5 and 50 NNM treatments
than at the 250 NNM treatment.

Polygyne site - There was no significant difference between fly numbersat the 5, 25, 50, or
250 NNM treatments. However, significantly more flies were found at the 100 NNM treatment.

Experiment 4. Arefliesmoreattracted to workersat colony disturbanceswith
interaction or to workersat colony disturbanceswithout interaction and then, are they
differently attracted to theinter actions? There were no significant differences between the
three treatments at ten minutesat the monogynesite. However, at the polygyne site, there were
significantly morefliesat the NNM and the shock treatmentsthan at the disturbance. At both
sites, therewere significantly morefliesat the NNM treatment at 30 minutesthan at the
disturbance. However, at 30 minutesat both sites, there was no difference between the shock
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treatment and the NNM or disturbancetreatments. At the monogyne site at 20 minutes,
significantly moreflies were found at the shock treatment than at the disturbance(fig. 4).
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Figure4 Mean number of fliesattracted to NNM treatment, shock treatment, and disturbance only.

Discussion

Pseudacteon cuwatus in Alabamaare more attracted to fire ants & a colony disturbance
(whether it isamound disturbanceor a NNM disturbance) rather than to fire antsat a food
source. While phoridsare attracted to NNM disturbances, attraction was not enhanced by
increasing the number of NNM. Pseudacteon cuwatus are differently attracted to colony
disturbanceswith and without interactions. In both monogyne and polygyne colonies, they are
least attracted to a mound disturbanceaone. In polygyne colonies, attraction is greatest at NNM

interactions
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Pseudacteon spp. (Diptera: Phoridae) Range Expansion in Alabama
L.C. 'Fudd' Graham', V.E. Bertagnolli', K. E. Ward* and R. N. Ward®
' Department of Entomology and Plant Pathology, Auburn University, Auburn, Alabama
* Dept. of Plant and Soil Science, AlabamaA&M University, Normal, Alabama

Introduction

When fire ants were introduced into Alabamain the early 1900's, almost all of their natural
enemieswere left behind in South America(Jouvenaz 1990). Asaresult, fireant densitiesare
much higher in Alabamathan they are in South America(Porter et al. 1997). Two species of
imported fire ant occur in Alabama. The red imported fire ant, Solenopsisinvicta, islocated in
the southern portion of the state and the black imported fire ant, Solenopsisrichteri, islocated in
northwest Alabama

Although the black imported fire ant was introduced into the United States before the red
imported fire ant, its current range is thought to be northeastern Mississippi and northwestern
Alabama. Vander Meer et. al. (1985) first detected a hybrid between the two speciesin
Mississippi. The hybrid isthought to populatethe northern tier of Alabama, Mississippi and
Georgia.

One group of natural enemiesthat have shown some promise in the battle against fire ants are
phorid flies (Figs. 1) in the genus Pseudacteon (Porter 2000). Currently, eleven popul ationsof
phorids have been successfully establishedin Alabama (Fig. 2). Pseudacteon tvicuspis showsa
strong preferencefor S invicta and is established at seven sitesin South Alabama. Pseudacteon
cuwatus showsa strong preferencefor S vichtevi and the hybrid fireant. It isestablished at four
sitesin North Alabama (releasesin Madison and Lauderdale Countiesby K. Ward and R. Ward).
Pseudacteon litoralis was released in Wilcox County in 2005, but has not been recovered in the
field.

Materials and Methods

Releasesof P. tvicuspisand P. cuwatus were conducted as described by Grahamet al. 2003.
Thefirst successful release wasin 1999 and new releases have been conducted yearly in
different counties (Fig 2).

A release site and a corresponding control site approximately 9.5 krn apart were selected in
Macon and Talladega. In Houston, Lowndes, Walker and Cullman, the releaseand control sites
were ca. 32 km apart. Sampling areasfor population data were set up in conjunction with each
site. Datacollected in each sampling area were total number of mounds and mound size.

Pseudacteon litoralis was release in Wilcox Co. using the methodsdescribed for P. cuwatus.

Results

Mound data are presented from the three oldest release sitesin Fig. 3. Droughtsoccurred in
Alabamain 1999,2000, and 2001. In addition, the coldest November and December on record
were recorded in 2000. These environmental factors have influenced fire ant populations, as
evidenced by the low number of moundsin May 2001 in Macon Co. and reductionin mound
numbersin 2001 and 2002 at the Talladega Co. control site, where no phorids had been found at
that time. Mound datain Fig. 4 arefrom release sites with no corresponding control.

04



Except for the Lowndes Co. release site (Fig. 3), athough mound numberschangeduring the
year most sites appear to have fewer fire ant mounds than were present when flies were rel eased
or found. Low mound numbersthe last two sampling periodsat the LowndesCo. release siteare
aresult of the growth of pine seedlings planted at the site. Thesitewill be discontinued this
year.

P. tricuspisreached the Macon Co. control site in mid- to late-summer of 2000. P. cuwatus
were found approximately 1.6 kilometersnorth of the control sitein Talladegain August 2002,
but were not found south of the siteuntil 2004. Fiesfrom the Houston and Cullman Co. sites
have not been found at the control sites. Flies have not been found at the L owndes Co. control
site, but have been found several miles past it.

Thethree Pseudacteon spp. released in Alabama have been recovered at eleven of fourteen
release sites, although they have not been found recently near the Houston and Baldwin Co. sites.
Phorids are spreading rapidly acrossthe state and into Georgia (Fig. 5). The ovalsestimatethe
currently mapped ranges of the active populations(Fig. 5). All rangesare underestimates. We
have not found the leading edges of any of these populations.

P. tricuspis (Fig 5, bluecircles) and P. curvatus (Fig 5, yellow circles) have expanded their
rangesto cover approximately two-thirdsof Alabamaand the spreadin Georgiaand possibly
Tennesseefromisunknown. In addition, fliesfrom the releasein eastern Tennessee may now be
in northeast Alabama (Fig. 5, red circle). Both phorid speciesnow reproducein areas occupied
by the hybrid and red imported fire ant.

Even though it appearsthat phorid flies may have affected the fire ant populationsat these
sites, further study will be required to determineif these popul ation reductionsare permanent
and dueto thefliesand not other factors.

Sitesintheareawhere P. curvatus and P. tricuspis now coexist (Fig 5, green dotted circle)
have been monitored since 2003, when no flieswere present. Hopefully, the presence of more
than one species of these parasitoidsin an areawill reduce fire ant numbersmore dramatically
and permanently than the reductionsseenin Figs. 3 & 4 above and we will be able to document a
long-termreductionin fire ant mounds.




Fig. 1. Fireant population data from the first three phorid releases and corresponding release
sites. Whitearrowsindicatewhen flieswere found at rel ease Sites.



Fig. 2. Fireant population data from release sitesonly. Firg data point on each graph
correspondswith phorid fly release date.
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Current USDA-APHISPhorid Fly (Pseudacteon spp.) Efforts
in Imported Fire Ant Populations
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Sail Inhabiting Pests Section, Gulfport, MS 39501, (228) 822-3100
http/Amww.  cphst.org/sections/SIPS

Introduction

A recent USDA-APHIS survey indicated that seven southern states ranked imported fire
ants, Solenopsisinvicta, Solenopsisrichteri and Solenopsisinvicta x Solenopsisrichteri hybrids,
(IFA) asatop priority target organismfor biological control. In response, APHIS has begun
collaborativeefforts with other federal, state, and university organizationsto release decapitating
phorid flies (Pseudacteon spp.) from South Americaagainst IFA. There may be as many as 15
speciesor biotypesof thefly that are relatively specificto IFA. Thegoal of thisprojectisto
have reproducing flies of several approved speciesand/or biotypesof fliesat approximately 2-5
sites per IFA-quarantined state including Puerto Rico. Once set in motion, these self-sustaining
biological interactionswill hopefully negatively impact IFA and allow the agricultural
community and others, to reduce chemical control dependence.

Methods

USDA-ARS-CMAVE, Gainesville, FL isresponsiblefor natural enemy explorationin
South America, country clearances, and preliminary releases. Also, CMAVE isresponsiblefor
initial mass-rearing methodol ogies. Adequate rearing techniquesand productionduties are
transferredto FloridaDept. of Agriculture, Division of Plant Industries (DPI), Bureau of
Methods Development and Biological Control in Gainesville, FL. Fliesare shipped directly
from the rearing facility as either IFA head capsulescontaining pupae or infected live ant
coloniesto cooperatorsfor release. Cooperatorshandle releases and monitoring. USDA-
APHIS-CPHST, in Gulfport, MSis responsiblefor all coordination between cooperatorsand the
rearing phase.

In arelated APHIS project, phorid fly releases, establishment, and spread are being
monitored through the devel opment of a GeographicInformation Systems(GIS) decision
support and management program for phorid fly monitoringand evaluation. For this aspect of
the project, APHIS requests cooperatorsto collect IFA and fly data. Cooperatorsconduct pre-
release | FA population evaluationsand repeated biannual counts. Cooperatorsestablish and
collect fly information at each release site and document spread through bi-annual remote site
evaluations. Severa data collection options have been developed; 1) paper forms, 2) hand-held
PDA unitsand software, and 3) and online data entry web-site.

Detailed information about the several aspectsof the project can be viewed at the
following web-sites: CPHST-ANPCL-SIPS phorid rearing webpage:
http://mwww.cphst.ovg/projects/Phorid—rearing/, FL-DPI phorid fly rearing webpage:
http/AwWw. doacs.state.fl.us/pi/methods/fire-phorid.htm, and CPHST-ANPCL-SIPSonline data
entry site: https:/flydata. cphst.org/flyData/main.dm
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Results and Discussion

Currently two species of fliesare being reared and released in the APHIS program
Pseudacteon tricuspus and P. cuwatus. (Table 1). Pseudacteon tricuspis prefersred IFA (ca. 9 -
7 boxesin rearing) while Pseudacteon curvatus prefers smaller red IFA (polygyne) ca. 5- 7
boxesin rearing. Two additional species(P. littoralisand P. obtusus) are being considered
rearing for 2006-2007. We are shifting production to more P. curvatus over P. tricuspus. P.
tricuspus has been released widely and P. curvatus appears to better on black and polyygne I FA.
Between 2002 and 2005, 12 IFA infested U.S. statesand Puerto Rico havereleased at |east one
speciesflies (Figure 1.).

Tablel USDA APHIS phorid fly production and rel ease numbers between 2002 — 2005.

Fly species Flies produced Potential flies Field releases Mean flies
Year shipped” per release
Pseudacteon tricuspis
2002 942,659 58,750 12 4,895
2003 1,625,067 81,450 15 5,430
2004 1,698,942 89,050 9 9,894
2005 1,381,650 91,175 10 9,117
Pseudacteon cuwatus
2002 7,404 0 0 0
2003 121,316 0 0 0
2004 581,097 39,552 3 13,184
2005 1,383,641 88,638 7 12,662

" Estimated number of pupaein head capsulesfor P. tricuspus or estimated number of flies in parasitized live antsin
P. cuwatus.

*Totals do not include >88,000 flies distributed for research, education, and other limited rearing facility support
(2002 — 2005).

Figurel USDA, APHIS, PPQ, CPHST Phorid fly rearing and releases2002 — 2005. California(2005) and Puerto
Rico (2002,2005) rel eases not shown on this map.
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Cloning, Sequencing, and Expression of ArginineKinase Gene
in the Red Imported Fire Ant, Solenopsisinvicta Buren

Nannan Liu and Haichuan Wang
Department of Entomology and Plant Pathol ogy, Auburn University, Auburn, AL 36849-5413

Abstract

The availability of biochemical energy, with ATP asthe primary energy currency, is
fundamental to most cellular processes. Although ATP and itscongenersare involved in literally
hundredsof biochemical reactions, the intracellular concentrationof ATP isgeneraly kept very
constant. Hence, metabolic ATP generationin a cell must be balanced tightly with ATP-
consuming processes. This balance between energy-consumingand -producing processesis
particularly challenged in tissuesthat experience periodsof high and fluctuating energy demand,
such as brain or muscle. To maintain constant ATP levels, these tissues express phosphagen
kinasesthat synthesizea metabolically inert pool of phosphorylated compounds (phosphagens)
during normal metabolic conditionsand to replenishthe ATP from this pool during periods of
high energetic demand. Eight phosphagen kinasesare found in the animal kingdom, with
arginine kinase as a prominent example, occurring in insects. Arginine kinase plays an important
rolein cellular energy metabolism in invertebrates. Recently, an arginine kinase gene was cloned
and sequenced from the red imported fire ant. The cDNA sequence of the gene has open reading
framesof 1065 nucleotidesencoding a protein of 355 amino acid residues. Northern blot analysis
was performed to compare expression levelsof the argininekinasegenefor different
devel opmental stages, castes, and specific tissues of thefire ant. We demonstratethat the
expression of the arginine kinase gene is devel opmentally, caste specifically, and tissue
specifically regulated in red imported fire ants. Levelsof argininekinasemRNA were readily
detectablein 3rd+4th instars, worker pupae, and alate (mixed sex) pupae; increased in male and
the female a ates; and rose to a maximum in workers. In the femal e alates, the expression of
arginine kinase MRNA was very low in abdomen, increased in thorax, and reached a maximum
in head. Whereas, in worker, the expression of arginine kinase mMRNA was very high in both
thorax and head. These results suggest that the tissuesthat experienceperiods of high and
fluctuating energy demand are different between worker and female al ate.



Diel and Seasonal Phenology, and Spatial Dynamics of Pseudacteon tricuspis Borgmeier
(Diptera: Phoridae) in Louisana

D.C. Henneand S.J. Johnson

Department of Entomology, 404 Life SciencesBuilding
Louisiana State University Agricultural Center, Baton Rouge, LA 70803

Monthly population surveys of Pseudacteon tricuspis were conducted at two locations in SE
Louisiana: -5 km NE of Covington (St. Tammany Parish) and —10 km E of Norwood (East
Feliciana Parish). Surveys were carried out within three plots (plots are 0.5 ha, and =100m
apart), and all three plots were sampled on an hourly basis. All flies that appeared at five
randomly selected Solenopsisinvicta mounds within a two-minute observation period per mound
were counted. Surveys were normally done between 10 AM and 5 PM (CDT). In general, peak
P. tricuspis activity occurs between 1 and 2 PM (CDT), at approximately the time of solar
maximum. Occasionally a second, late afternoon, peak would be observed. The seasonal
dynamicsof P. tricuspis at our two survey locationsin Louisianawere ascertained using the data
collected from the surveys described above and data consisting of the measured average soil
moisture levelsat 10 cm depth on each sample date (n=10 samples). We found that P. tricuspis
abundances responded to soil moisture levels in a positive manner. Seasonal abundance of P.
tricuspis was highest from August to November and lowest in February and March. Phorid
abundances in each sample plot at each study location over time indicate that P. tricuspis
populations are synchronized at a local spatial scale, with populations in each plot following
similar fluctuation patterns over time. A spatial analysis of P. tricuspis abundances over five
weekly samples at three locations in Washington Parish, LA was done in September-October
2005. All S invicta moundsin an arbitrarily defined area were located, marked, and sampled for
P. tricuspis weekly for five consecutive weeks. Analysesof P. tricuspisabundances indicate: 1)
abundancesfollow a negative binomial distribution: flies are aggregating at mound disturbances,
2) there is no spatia correlation in numbers of P. tricuspis appearing at fire ant mounds: phorid
flies are being attracted to disturbed fire ant mounds in a random manner. It is not possible to
model fly densities using a procedure such as Kriging, at least at a local spatial scale, since we
did not find any evidence of spatial dependencein fly abundances.
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Survey of Red Imported Fire Ant Populationsin North Central Mississippi
D.A. Streett, Margaret L. Allen, and AM. Pranschke
USDA, ARS, Biological Control of Pests Research Unit, 59 Lee Rd. Stoneville, MS 38776

Introduction

The red imported fire ant (RIFA), Solenopsisinvicta Buren occursas two socialy distinct
types. RIFA coloniescan either be monogyne coloniesthat will accept only a single queen or as
polygyne colonies which contain numerousfunctional queens (Vinson 1997). Polygynecolonies
are usually found as a collection of closely spaced mounds with RIFA workers moving freely
between these mounds, whereas monogyne coloniesare typically more widely spaced individual
mounds.

The RIFA population in northern Mississippi has been expanding into the range of the black
imported fire ant (BIFA), Solenopsisrichteri Forel (Streett et al. 2006). Where these two species
coexist, RIFA populationswere found to extend further north in western Mississippi, but only as
far as central Mississippi on the eastern side of the state (Figure 1).

A preliminary study was conducted to determine the distribution of the monogyneand
polygyne RIFA populationsin northern and central Mississippi. Thisinformationmay explain
the encroachment of RIFA populationsinto the BIFA range in northern Mississippi.

Methods

Study Site: Samplesof worker ants were collected from field coloniesin Mississippi. Mounds
were mapped with a backpack Trimble 124 beacon DGPS system utilizing GIS Solo CE V3.0
software (TDS) installed on a Compaq iPAQ. Population estimates were made for each mound
mapped in the survey using a popul ation indexing system based on size and brood production
(Harlan et al. 1981). A 1.5 ml microfuge tube containing approximately 1.0 ml of isopropanol
was used to collect a sample of 25-50 antsfrom each mound. The sampleswere labeled for
identification, and stored at 4 degrees C until PCR analysis.

PCR: Primersdescribed in Vallesand Porter (2003) were used to amplify Gp-9 alleles
indicating monogyne or polygyne colony status. Primerswere used in pairsrather than as
multiplexed PCR to improve resolution.

Anaysis: Field data and the resultsfrom monogyne/polygyne determinationswere entered
into ArcView 3.2a Geographic Information Systems(GIS) for spatial presentation.

Results

Thedistributionof RIFA, BIFA and hybrid imported fire ant populationsin Mississippi are
shownin Figure 1 (Streett et al. 2006). In thisstudy, atotal of twenty-six moundsfrom fifteen
countiesin Mississippi along the northern boundary of the RIFA populationswere sampled to
determine whether the colonieswere monogyne or polygyne. Twelve polygyne colonieswere
identified along the northern boundary of FUFA populationsin Mississippi (Fig. 1.) Although
these polygyne mounds were detected along the entire east to west border of Mississippi, the
largest concentration of polygyne mounds were found along the northwestern range of the RIFA
in Mississippi. The highest number of polygyne moundswas found in Washington, Sunflower
and Bolivar County located in northwestern Mississippi. However, monogyne mounds were still
found north of thisarea.
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Figurel. Survey of imported fire ant populationsin Mississippi (Streett et al. 2006). Distribution of sampled
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Figure2. Kepresentative gel with amplified DNA, Lanes: | ladder, 2-7 ant specimens monogyne (BY primers; 8
ladder, 9-14 ani specimens polygyne (b} primers, lane 15 ladder (all ladders are NEB [#p)

Conclusions

A magjority of the polygyne RIFA colonies were found in western Mississippi. Although this
Isa preliminary study, the evidence suggested that the encroachment of RIFA populations further
north along the western side of Mississippi may have been due to larger polygyne RIFA
populations. Additional moundswill be evaluated in Mississippi to determine the distribution of
monogyne and polygyne coloniesin Mississippi.
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Abstract

Ten Christmastree farms were selected as research sites across Mississippi. At each site
aten percent cruise was established. Plotswere chosen randomly, and all imported fire ant
mound positionsinsidethe plot boundaries were captured as Global Positioning System (GPS)
points. Each point, along with its corresponding mound size (cm®) were recorded, and |ater
uploaded into ESRI® ArcMap for analysis. Additionally, the species, height, and diameter of
every Christmastree located in the plot were recorded, along with average grass height, and
other ant species collected on the farm. These data were then analyzed in SASO, to determine
which variables were significantly related to mound number and mound volume. The significant
variables were then used in ordinary kriging, a geo-statistical spatial interpolation method, for
illustrating their influence in predicting imported fire ant mound distribution. 1t wasfound that,
out of the 13 variablestested, average grass height was the only variable significantly related to
mound volume and mound presence/absence. All kriging results thereforeonly included average
grass height and average mound volume. For the majority of sites, all larger mounds were found
clustered in taller grass, while the smaller moundswere scattered in larger areas of shorter grass.
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The Distribution of Imported Fire Ants (Solenopsisspp.) and Their Potential Foraging
Competitorsin Relation to Local Conditions and I nter specific Competition in Mississippi
Forests.

T.O. Menzel and T.E. Nebeker,
Department of Entomology and Plant Pathology, Mississippi State University

Abstract (from poster) Previousstudies of interactionsbetween imported fire ants and other ant
species have examined populations in open areas where they are most common. Forest habitats
harbor a different group of potential competitorsto imported fire ants, and interactionswith these
other ant speciesin forestsare occurring under a different set of environmental conditions. We
ask three questionsabout the distribution of imported fire ants and their potential foraging
competitorsin an east-central Mississippi forest: 1) Isthere evidenceof an influenceof inter-
specific competition or local conditionson their distribution?2) How are ant communitiesat
locationswith and without imported fire ants different?3) Which ant species are actively
competing with imported fire antsfor resources? To answer these questions, hybrid imported fire
ants, their potential foraging competitors, and the valuesfor a set of local conditions, were
collected at locationswith and without imported fire ants over a cross-section of forest habitats.
Data were analyzed using a seriesof permutationtests that compared the observed characteristics
of the ant community to those expected by random processes. The community of ant species
collected at bait stationswas not structured competitively, and their distributionwas strongly
associated with the distribution of local conditions. The assemblageof ant species was different
at locationswith imported fire antsfrom the assemblageat locationswithout them, but the two
groups of locationswere equal in richness when the number of sites sampled was standardized
by rarefaction. Three species, Monomorium minimum, Paratrechina vividulaand Pheidole
bicarinata, exhibited non-random positive relationshipswith imported fire ant occurrenceand
may be competing with imported fire antsfor resources. Two of those species, P. vividulaand P.
bicarinata, have not been considered to be competitorsto imported fire ants in previousstudies.
A fourth species, Aphaenogaster carolinensis had a non random negative rel ationship with
imported fire ant occurrence. An ordination of site variableswith the occurrence patterns of
imported fireantsand A. cavolinensis overlaid produced a clear gradient from one species habitat
into the others. Thisindicatesthat the negative association between these speciescan be
explained best by their habitat preferencesand not by the negative effects of competition
between them.

This project wasfunded in part by the USDA Fire Ant Project at Mississippi State
University, ARS Cooperative Agreement 6402-22320-001-01S and in part through the
Mississippi Agricultural and Forestry Experiment Station. Approved for publication as journal
article A-10971 of Mississippi Agricultural and Forestry Experiment Station, Mississippi State
University. Research was conducted in partial fulfillment of the requirementsfor a PhD degree
in Entomology and Plant Pathology at Mississippi State University. Special thanksto Joe
MacGown and the Mississippi Entomological Museum at Mississippi State University for
assistance with identification of ant species.
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Abstract

An automated fire ant mound detection and formicidal bait application device was
developed to facilitate fire ant management in areas such as pastures, some row crops (i.e.
soybean), or high-profileland use areas (golf courses, state or county parks, campgrounds, etc.).
Our research indicates that the number of ants attracted to piecesof hot dog in areas where
individual mounds were treated with formicidal bait (Amdro) did not differ statistically from the
number of ants attracted to hot dog baits in areas receiving a broadcast treatment of the
insecticide. Additionally, the broadcast treatment was detrimental to the population of at least
one native species (Monomorium minimum). Thisindicatesthat treatment of individual mounds
with automated equipment i s afeasible alternativeto broadcast bait application from both
ecological and entomological aspects.

The electronicsdevel oped to detect mounds were custom designed based on findings
from previously conducted experiments using a thermal imaging system. The data produced by
the thermal imaging system indicated that it was possibleto detect fire ant moundsby detecting
the thermal profile of the ground. It was also determined that the pixel values could be lumped to
produce a much lower resolution image without loosing the efficacy of detection. The reduced
pixel-count made it possibleto use lower cost thermal sensors such asa 1-linearray as opposed
to a2-D array for acquiring the thermal profileinformation, and reduced the amount of data and
computing resources of the system making it more feasible to operate in real-time.

The automated system consists of an embedded controller (main controller) and one or
more sensing units. The embedded controller isthe central processing system that managesthe
operation of the sensorsand other control functionsand may interface with a Globa Positioning
System. The user interaction isdone with a touch screen. The sensor unit consisted of aone-line
thermal array sensor and an infrared differential pyro-electricsensor. Datafrom the sensor unit
is sent to the main controller digitally thru an RS485 interface. Thethermal array sensor
produces a surface temperature profile of the ground and the differential pyro-electric sensor
produces a pulsefor every changein thethermal profilethat is above or below ambient. The
geo-referenced datais collected and stored in a flash card for off-lineanalysisand isused as an
input to the decision making process when the system isoperating in real-timemode. Processed
dataisthen used to trigger an appropriate formicidal bait application device to apply bait to the
area surrounding the detected fire ant mound.

The cost of insecticidal bait (hydromethylnon) for individual mound treatment at 19.5g
per mound would cost more than broadcast applicationsif there were more than 47 mounds
occurring per acre. Automated sensing of mounds and application of bait to individual mounds
would therefore be most cost effective when mound numberswere maintained at alow level.
Application costs of individual mound treatment would be restricted to bait costsonly if the



application were multitasked with a mower or other agricultural unit that would be required to
transversethe entirefield while performing its required operation. Application by broadcast
equipment would likely require additional travel over the field separatefrom mowing or other
operation requirements. Thiswould add the cost of fuel, equipment depreciationand operator
coststo the cost of insecticide.
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Evaluation of BAS 3201 Bait and Drench Applications
for the Control of Imported Fire Ants

Will Hudson and Stan Diffie
Dept. of Entomology, University of GeorgiaTifton Campus, Tifton, GA.

BAS 3201 was used in threefield trials conducted in the summer of 2005 in south
Georgia. Inthe 14 day trials, BAS 3201 performed as well as Orthene when both products were
applied asindividual mound treatments. BAS 3201 bait applied as an individual mound
treatment was superior to Advion as an individual mound treatment. BAS 3201and Advion were
similar in controlling imported fire ants when the baits were broadcast.

BAS 3201, common name M etaflumizone, is a semicarbazone that shows good potency
on insect pestsin several orders, including Hymenoptera. This material has been shown to be
compatible with IPM and IRM practices. It has an opposite mode of action compared to
pyrethoidsin that it blocksthe sodium channel of the nervous system causing "' relaxed paralysis
of insects.

Plots were established at the Fitzgerald Country Club Golf Coursein early July 2005.
Active coloniesin each plot were marked with a wire surveyor flag. Colonies were considered
activeif defensive workers responded when the mound was disturbed with a wireflag. Each
treatment had four replications. The application of productswas made on 6 July between 9:30
and 11:30 am.

Inthefirst trial, 20 ml/gal of BAS 3201 was mixed in 2 gal of water and applied to all of
the active colonies in the assigned plots. Orthenewas applied asa powder at 1 tbsp/md. In Trial
#2,BAS 3201and Advion baits were applied to active coloniesin their respective plots, each at
therateof 1 tbsp/mound. BAS 3201 and Advion were broadcast over their respective plotsat the
rateof 1.5 1bs/A in Trial #3.

Post-treatment countsweremadeat 1, 3, 7, and 14 DAT. Post-treatment counts were
made by disturbing all moundswithina plot using awireflag. Both Ortheneand BAS 3201
provided quick significant knock-down of imported fire ant colonies in the mound treatment
trial. However, 3, 7, and 14 day counts were not significantly different from the untreated
control for either product. In the individual mound trial with baits, BAS 3201and Advion both
provided statistically better control than the untreated plotsat 1 day post-treatment. BAS 3201
maintained this significance throughout thetrial. However, Advion was not significantly
different from the untreated check at 3, 7, and 14 days. When applied as broadcast treatments,
BAS 3201 and Advion provided significant control of imported fire ants.

In conclusion, BAS 3201 performed as well asthe standard in each of thethree trials
conducted in July 2005. This product appearsto hold promiseas a candidate in the control of
imported fire ants.
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Evaluation of Homeowner Por mulations of Indoxacar b, Hydramethylnon, Pyriproxyfen,
Fipronil, and Bifenthrin Against Red Imported Fire Ants
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*UACES, 400 Laurel St., Suite 215 TexarkanaAR 71854
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Introduction

The objectiveof thistrial wasto evaluatethe efficacy of broadcast applications of
homeowner formulations of 0.05% pyriproxyfen bait, 0.036% hydramethylnon bait, 0.0103%
granular fipronil, 0.016% indoxacarb bait, and 0.2% granular bifenthrinas compared to an
untreated control. Thetrial consisted of 9 treatmentsreplicated 3 times. Evaluationswere
conducted by collecting foraging fire ants using hot dog baited traps (Jones et. a. 1998) and by
evaluating active mounds in each plot throughout the duration of the project.

Methodsand Materials

Study Site: The study was conducted in Texarkana, Arkansas(Miller County) whichis
located in the southwest corner of the state. Density of red imported fire ant (RIFA), Solenopsis
invicta, mounds at the study site was approximately 108 mounds per acre.

Design: Each treatment and the untreated control were replicated four times. Plotswere
approximately 0.25 acre in size arranged in a randomized complete block design. Plotswere
separated from each other by a 10 foot untreated buffer strip.

Insecticide Applications: All treatmentswere applied on June 7,2005. Insecticideswere
broadcast using a Herd spreader (Model GT-77) mounted on a Kawasaki ATV mule equipped
with digital speedometer. After calibration, the specified rates were broadcast by matching to the
appropriate ground speed and dispersal rate. Insecticideand application ratesare listed in Table
1.

Tablel Insecticidetreatment, formulation, and application rates.

| nsecticide Formulation | Applic. Rate
UTC - -

Spectracide Fire Ant Bait (pyriproxyfen) 0.05% Bait 3.6 02/1000sqft
Amdro Fire Ant Bait Yard Treatment 0.036% Bait | 0.5 Ib/1000sqft
(hydramethylnon)

Garden Tech Over'N Out (fipronil) 0.0103% GR | 2 1b/1000sqft

Spectracide Fire Ant Killer PLUS Preventer Bait Once | 0.016% Bait | 0.5 1b/1000sqft
& Done (indoxacarb)
Ortho Max Fire Ant Killer Broadcast Granules 0.2% GR 2.31b/1000sqft
(bifenthrin)
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Fipronil treated plots and bifenthrintreated plots were "'watered in'* with approximately one
quarter inch of water immediately followingapplication. The test site received 0.35 inches of
rain 3 days post treatment and thusall other treatmentswere, in effect, watered in.

Evaluation: Pre and post treatment eval uationswere conducted using bait stationsto collect
foraging ants within each plot following the methodsof Joneset a. (1998). Bait stations
consisted of a 0.25 inch hot dog cube placed on asnap via lid and marked with awire survey
flag. Ten bait stationswere arranged as two transectswith 5 bait stationsin each transect,
located approximately 4.7 m (15 feet) on each side of the center line of each plot. Bait stations
within each transect were approximately 4.7 m (15 feet) apart. Bait was made availableto
foraging ants for approximately 30 minutes. The number of foraging RIFA collected from each
station in each plot was determined to evaluateefficacy. To avoid false negativereading dueto
daytime heating, bait station eval uationswere conducted prior to 1:00 pm.

Treatment efficacy was also evaluated by counting the number of active moundsat pre
treatment and at al post treatment intervals. At the initiation of the study 10 moundswere
evaluated and flagged in each plot so that the same ten mounds could be eval uated throughout
the duration of the study. Mound activity was determined by gently probing moundswith a
small diameter probe (minimal disturbancetechnique). A mound was considered active if at
least 10 RIFA responded to the disturbance. Thisalleviated the potential for false positive
(active) mounds asaresult of RIFA foraginginto inactivemounds. To avoid false negative
reading mound activity was determined prior to 1:00 pm.

Statistical Analysis: All datawere analyzed using Gylling's Agriculture Research Manager
Software (ARM 7.0.3. 2003). Anaysisof variance was run and Least Significant Difference
(p=0.05) was used to separate means only when AOV Treatment P(F) was significant at the 5%
level.

Resultsand Discussion
The mean number of foraging RIFA collected from bait stationsisgivenin Table 2.

Table?2. Efficacy of Homeowner I nsecticidesin Reducing For aging Activity of Red
Imported FireAnt In Turf. Miller Co., AR. 2005.

Treatment Mean # of Foraging RIFA (30 min. post hotdog baiting)
PreTre | 2 7 14 31 62 104 155
at DAT | DAT |DAT |DAT |DAT |DAT DAT

UTC 263.3a| 131.7a| 201.7a| 168.3a| 118.3a| 111.5a 56.0a 54.3a

Spectracide

Fire Ant Bait

?[.)?/?;ﬁroxyfe 273.3a| 113.3a| 118.3b| 98.3b| 44.7bc| 24.5¢ 18.2a 3.3a

n) Bait 3.6

0z/1000sgft

Amdro Fire

Ant Bait

gg%;zt 260.0a| 9.2cd 53¢ 3.3c| 23.4c| 44.0bc 39.3a 21.0a

(hydramethyl

non) GR 0.5




1b/1000sqft

*Garden

Tech Over'N
Out 0.0103% | 270.0a
(fipronil) GR
2 1b/1000sqft

101.7a | 169.2a | 131.0a

b b b| 60.3b|4286c| 3002 0O3a

Spectracide
Fire Ant
Killer Plus
Preventer
Bait Once &
Done 270.0a
0.016%
(indoxacarb)
GR 0.5

1b/1 OO0t

0.0d 17.0¢ 9.7¢ | 40.8bc | 79.2ab 47.8a 3.8a

*Ortho Max
Fire Ant
Killer
Broadcast
Granules 253.3a| 55.8bc| 14.2¢| 12.8c| 39.2bc | 61.7bc 40.5a 18.4a
0.2%
(bifenthrin)
GR 23
1b/1000sqft

Meansfollowed by same letter do not significantly differ (P=.05, LSD)

Mean comparisonsperformed only when AOV Treatment P(F) issignificant at mean
comparison OSL.

*Watered in immediately following treatment

Statistically significant reductionsin the number of foraging RIFA were noted at 2DAT for
hydramethylnonbait, indoxacarb bait, and bifenthrin granules. Pyriproxyfen bait and fipronil
granules provided a slight numerical reductionin foraging antsat 2DAT but did not differ
significantly from the untreated control. At 7 and 14 DAT, all treatmentsexcept the fipronil
granular provided a significant reductionin RIFA foraging activity, with hydramethylnon bait,
indoxacarb bait, and bifenthrin granules providing the greatest reduction in foraging activity. At
31 DAT, al insecticidetreatments provided a significant reduction in the number of foraging
RIFA compared to the untreated control with fipronil bait being significantly less effective than
hydramethylnonbait. All treatmentsexcept indoxacarb bait provided a statistically significant
reduction in RIFA foraging activity at 62 DAT when compared to the untreated control. No
differencesamong treatmentswere observed for RIFA foraging when rated at 104 and 155 DAT.

Results of thistest indicate that the homeowner can expect the quickest reductionin RIFA
foraging activity following applicationsof indoxacarb bait, hydramethylnon bait, or bifenthrin
granules. While thesethree treatmentsdid not differ significantly with respect to reductionsin
RIFA foraging activity from 7DAT through the remainder of the test, indoxacarb bait wasthe
only treatment to reduceforaging activity to zero and did so by 2 DAT.
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The percentage of active RIFA moundsfollowing treatmentisgivenin Table 3.

Table 3. Efficacy of Homeowner I nsecticidesin Reducing the Number of Active Red

| mported Fire Ant MoundsIn Turf. Miller Co., AR. 2005.

Treatment* % Active RIFA Mounds
15

PreTre | 2 7 DA |31 62 104 155

at DAT | DAT T DAT | DAT | DAT ,[r)A

UTC 100a 97a 90a| 90ab 80a 73a| 53a| 47ab
Spectracide Fire Ant
Bait 0.05%
(pyriproxyfen) Bait
3.6 0z/1000gft
Amdro Fire Ant Bait
Yard Trt 0.036%
(hydramethylnon)
GR 05 1b/1000sqft
*Garden Tech 2ab
g)_girolgty?(‘fi oronil) 100a| 100a| 93| _| 60a| 3@bc| 20b| 21c
GR 21b/1000sqgft
Spectracide Fire Ant
Killer Plus Preventer
Bait Once & Done 100a| 47b 13¢| 10d 3b 3¢ 3b| 18¢
0.016% (indoxacarb)
GR 0.5 1b/1000sqft
*QOrtho Max Fire
Ant Killer Broadcast
Granules 0.2% 100a 90a| 77ab| 63bc 73a| b57ab| 50a| 70a
(bifenthrin) GR 2.3
1b/1000sqft

Meansfollowed by same |etter do not significantly differ (P=.05, L SD)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.
*Watered in following treatment

100a| 90a 93a| 97a 77a| 23bc| 10b| 20c

100a| 80a 47b | 57c 23b 17¢| 13b| 35bc

Indoxacarb bait was the only treatment to provide a significant reductionin active RIFA
moundsat 2 DAT. The indoxacarb treatment, when compared to the untreated control, aso
maintained a significantly reduced number of active mounds throughout the remainder of the
test. Treatment with hydramethylnon bait resulted in a significant reduction in active mounds at
14 through 104 DAT compared to the untreated control. Significant reductionsin the number of
active moundsdid not occur with the pyriproxyfenbait and fipronil granule treatments until 62
DAT.

Based on the results of thistrial, indoxacarb bait will providethe fastest reduction in numbers
of foraging RIFA and the fastest reduction in the numbersof active RIFA mounds compared to
other over the counter productstested. Hydramethylnon bait, asevidenced in thistrial, would be
almost as efficacious for RIFA control by the homeowner. Other homeowner productsfor
controlling RIFA were less effective in providing quick control satisfaction.
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Abstract

The efficacy of individual mound treatments using hydramethylnon bait against red
imported fire ants (RIFA) was compared to that of permethrin, acephate, bifenthrin, cyfluthrin,
deltamethrin, lambda cyhal othrin, and tau fluvalinate. Statistically significant reductionsin RIFA
activity were noted one day following treatment with all of the treatments. However, reductions
were greatest with acephate, bifenthrin and tau fluvalinate. By seven days post treatment, no
significant differences among insecticide treatments occurred and all demonstrated significant
reductionsin mound activity when compared to the untreated control. Thistrend held through 56
days following insecticide application. With the exception of deltamethrin, all insecticide
treatments had significantly reduced RIFA mound activity than the untreated control at the final
evaluation (84 days following

Introduction

Arkansas homeownersfregquently ask whether to use bait or contact insecticides when
treating red imported fire ant (RIFA), Solenopsisinvicta, moundsindividually. To demonstrate
the pros and cons, a study was conducted to demonstrate the speed of activity and efficacy of
baits verses contact insecticides. Specifically, the speed and efficacy of 0.73% hydramethylnon
bait was compared to that of permethrin, acephate, bifenthrin, cyfluthrin, deltamethrin, lambda
cyhalothrin, and tau fluvalinate.

Materialsand M ethods

Study Site: Product evaluations were conducted in Warren, Arkansas (Bradley County) in
southeast Arkansas. Density of RIFA moundsat the study site was approximately 260 mounds
per acre indicating the presence of multiple queen (polygyne) colonies. Grass and other
vegetation had been mowed approximately 1 week prior to initiation of the study.

Mound Selection: All visible mounds within the study areawere flagged prior to
initiation of the study. Flags were not placed directly into the mound but approximately two
inchesfrom the base of the mound (on the north side) to minimizedisturbance. Treatment
number, replicate number and mound number were permanently marked on each flag. Fire ant
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mounds receiving treatmentswere of similar size. Flags remained on all untreated mounds so
that mound relocation could be determined.

Evaluation: Evaluationof fire ant populationswas conducted at day 0 (day prior to
treatment), day 1 (1 day post-treatment),day 2, day 3, day 7, day 14, day 28, day 56 and day 84.
Fire ant activity was determined by gently probing each mound with an 1/8 inch metal probe
then counting the number of ants responding within 10 seconds. The distance and activity of
newly formed moundsfound near treated mounds were recorded to determine percent mound
relocation. The presence of fire ant brood (eggs, larvaor pupa) was determined during the final
evaluation period by digging into the mound.

Pesticide Application: Applicationratesfor al treatmentsare listed in Table 1. Labeled
methodsand application ratesfor products currently labeled for fire ant control were used. The
1.O% cyfluthrin, 0.04% lambda cyhalothrinand 0.25% permethrin insecticidetreatmentswere
"watered in" immediately following insecticideapplication. Watering in was accomplished by
gently sprinkling 1 gallon of water over the treated mounds. All insecticidetreatmentswere
applied August 6,2002.

Statistical Analysis: The number of red imported fire ants responding to disturbance,
percentageof moundswith brood and percent mound rel ocation was analyzed using analysis of
variance procedures based on a RCB design (Statistix 2000). The Protected LCD mean
separation procedure was used to determine significant differencesamong means using 0.050 as
thergectionlevel.

Resultsand Discussion

Significant reduction in RIFA mound activity was noted at one day post-treatment for all of
the insecticidetreatments(Table 2). However, the highest level of control was observed with
acephatedust , bifenthrin granulesand tau fluvalinate drench (97, 90, and 89% control,
respectively) (Table 3). These treatments maintained a high level of control throughout the study
with bifenthrinand tau fluvalinate performing better than acephate at | ater evaluation dates.
Although significant ant reductions were seen with other treatmentsat day 1 post treatment the
level of control was somewhat lower (43-72% control).

By seven days post treatment, no significant differencesamong insecticidetreatments
occurred and all demonstrated significant reductionsin mound activity when compared to the
untreated control (Table 2). Thistrend held through 56 days following insecticide application.
With the exception of deltamethrin, all insecticidetreatmentshad significantly reduced RIFA
mound activity than the untreated control at the final evaluation (84 days followinginsecticide
application).

Statistically significant reductionsin the percentageof RIFA mounds containing brood
were noted with all treatments(Table 2). Bifenthrin granules, hydramethylnonbait and lambda
cyhalothrin granulesdemonstrated the highest reductionin the percentage of mounds containing
brood with 100, 94 and 91% reduction, respectively, when compared to the untreated control
(Table 3). Identical results were observed from acephate dust and the tau fluvalinate drench with
an 81% reduction in mounds containing brood when compared to the control. Estimated
reductionin the percentageof mounds containing brood ranged from 53 to 75% for deltamethrin,
cyfluthrin, and perrnethrin.

A small number of RIFA moundsdid relocatein each insecticidetreatment and the
untreated control. However, statistically (a= 0.05) significant differencesamong either the
Insecticidetreatmentsor untreated control did not occur.
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Tablel. Insecticide active ingredients, application rates and trade names.

Insecticide Rate Tradenames

1. 0.73% hydramethylnon bait 5 tablespoons per mound Amdro Fire Ant Bait

2.50% acephate dust 1 tablespoon per mound Ortho Orthene Fire Ant Killer

3. ¥1.0% cyfluthrin dust 1 teaspoon per mound Bayer Advanced Fire Ant Killer

4. *0.04% lambdacyhalothrin % cup per mound pectracide Fire Ant Killer
granules

5. ¥0.25% permethrin granule 1 cup per mound Redl Kill Fire Ant Killer
granules

6. 0.147% bifenthrin granule 1 cup per mound ScottsMax Guard

7. 0.05% deltamethrin dust 1 tablespoon per mound Enforcer Fire Ant Killer dust

8.22.3% tau fluvalinate liquid 2> 1€8spoon per mound Mavrik Aquaflow

applied as 2 galon drench
9. untreated control
* denotesatreatment that was gently watered in with | gallon of water as recommended by the label.

Table2. Mean number of red imported fire ants responding to disturbance. Brood (far right column) isthe
percentageof fire ant mounds containing brood (eggslarva, pupa) 84 daysfollowingtreatment.

DAY

Insecticide 0 1 2 3 7 14 28 56 84 Brood
0.73% hydra- 37.9 [19.8CD[4.4CDE|1.8C |1.4B |5.0B |27B |10.0BC [5.0CD |03 CD
methylnon bait
|50% acephate 439 [1.7D [1.3DE [0.0C [0.0B |0.6B (0.1 B [20.0 BC |I1.8BC |.10 BCD
dust D
1.0% cyfluthrin 476 |17.5CD (13.7B |199BK4.4B |5.1B |4.8B [344B [30.0BC |.20BC
Jdust
0.04% lambda 46.8 [22.4BC |10.6BC |20.5B |6.4B (0.0B [0.0B [0.0BC |5.6CD |.05CD
cyhaothrin granule
0.25% permethrin 46 18.8CD [9.0BCD|21.5B [3.2B 0.0B [0.8B |17.7 BC [10.0 .13 BCD
|granule BCD
0.20% bifenthrin granule |41 6.4CD [0.3E 1.6C [0.0B [02B [0.0B [50BC [0.0D |GOD
0.05% delta-methrin dust[53 38.2B ([5.6BCD|20.5B |1.1B [6.5B [5.6B |35.0B |[35.0AB [.25B

E
22.3%tau fluvalinate |425 [6.7CD |4.1ICDE|11.7B [14B (26 B |0.3B |5.0BC [9.0BCD{.10 BCD
drench C
Untreated 48.1 [63.3A |38.5A |55.9A |70.5A [78.8A |[75.9A [85.6A |58.8A |.53A
control
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Table 3. Estimated percent control of red imported fire ants after individual mound treatments with selected
insecticides. The brood column representsthe estimated percent reduction in the proportion of mounds containing
brood (eggs, larva, pupa).

| DAY

[Insecticide I k2 B T E 2§ 56 B4 Brood
73% hvdramethylnon  [3%  [89% Pm TP YT T 35% It [
it

504 acephate dust 7% P o0t Jioo%e  feen o0t [IT%  [80% (1%

1.0% cyfluthrin dust [72% [ T TR T 045 Al qong,  [62%

E.ﬂ#ﬂlm‘nhda cyhalothrinfe3%:  |[T2%  |63% 9 1% s (100%% 100% P FIE-":-

ranule
25% permethrin granule [T0% |77 j62% 95%% I00% 39 %% 3% 5%

EI.EI]E&. bifenthrin granule 90%  [B9%  J63% 100%  [100% 100 [34%a 0P 1P
F].ll']ﬁ‘!ﬁ. deftamethrin dust {H0%:  |[85%  G5% FS% 028 3% 50 SRl 53%a
2.3% tau [Tuvalinaie Iﬂ'}% Bobg  [79% IQSE'-'E- [0 7% KK TM':':'E- |3.'.’r% Iﬂl':!-{:

rench
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Fire Ant Management in Poultry Houses
DaleK. Pollet

Department of Entomology, 404 Life Sciences Building, Louisiana State University Agricultural
Center, Baton Rouge, LA 70803
Phone: 225-578-2180, Cedll: 225-281-0585, dpollet@agcentev.Isu.edu

Abstract:

Fire ants can be a critical factor in poultry management. Foraging in the feed bins,
feeding in the houses and stinging the chickens can affect the growth and devel opment of the
young chickensthrough stress. The loss of feed, stinging the workersand the shorting on
electrical systemsand motorsare a burden to the poultry farmer. The implementation of a
management schemefor fire ant management on a poultry farm was requested by the poultry
farmer, Mr. Billy Gains. Through the implementation of the program the farmer was ableto
reduce stresson hisflock, reduce feed loss, and save on the reduced losses of electrical systems
and motors. Other specieson antsreturned to the environmental system, five specieswere
collected. A two step approach was used to manage the population. Orthene was applied to the
moundsagainst the foundation of the poultry housesand those mounds within 10 feet of the base
of the foundation. Extinguish wasapplied using a Herd spreader to the 17.5 acre farm and
dwelling around the poultry houses. Antswere monitored pre applicationand monthly over a
two year period. The program of fire ant management was presented to the poultry farmersat a
field day. The city parish government adopted and utilized the program to managefire ants on
the public grounds maintained by the city.

Conclusion:

Fire ants can be effectively managed on a poultry farm through the use of growth
regulator baits. The ant population can be reduced so that antsare no longer observed or found
trailing into the feed bins or the poultry houses. Fire antswere not getting into electrical
equipment and motors reducing the farmers lossesin theseareas. The program has shown that
fire ants can be kept below threshold throughout the entire farm and residential area by following
the program of treating twiceayear. Additiona cattleand poultry farmers have implemented the
program since its completion.



Using Population Index and Foraging Activity to Evaluate Broadcast Applicationsof Baits
and Granular Insecticidesfor Imported Fire Ants

T. Rashid, P. Parkman and K. Vail

The University of Tennessee, Department of Entomology and Plant Pathology, 205
Plant SciencesBuilding, Knoxville, TN 37996-4560

Abstract. Two baitsand two granular formulationswere eval uated against imported fire ants
using two sampling methods: estimating population index of individual mounds and foraging
activity for entire plots. The bait Advion™ provided the most rapid control: active mounds were
reduced by ca. 25% at 3 d post-treatment; Pl was reduced by 88% at 7 d. Granular insecticide
applicationsworked more slowly. Thereductionin PIs in all treatmentsdid not reach 85% or
greater until 60 d. Resultsof hot dog sampling in small plots (10350 ft2) did not accurately
estimatefire ant abundance as determined by the popul ation index method. Hot dog bait
sampling is not recommended for estimating fire ant abundancein small plots.

I ntroduction

Chemical insecticidesfor the control of importedfire ants (IFAs) areavailableina
variety of formulationsand application techniquesincluding granulesand baits for broadcast
applications(Collinsand Callcott 1998, Williamset al. 2001). Disturbing moundsto determine
whether or not they are active isa simple, and commonly used, method of evaluating IFA
insecticidetreatments. Another eval uation method usesa populationindex (PI) in which IFA
mound activity is rated depending on the presence or absence of brood and the estimated number
of workers present at the time of mound disturbance (Lofgrenand Williams1982). Using the A
technique provides more meaningful data, but it istime consuming and physically taxing. Also,
because IFA brood is moved deep into the ground during warmer and cooler weather, using Pl to
evaluatetreatmentsmay give inaccurate results.

An alternate sampling method is needed that is simpler and convenient, yet reasonably
accurate. We are particularly interested in a method that could be used by county Extension
agents when conducting efficacy and demonstrationtrials. Quantifyingworker foraging using
hot dog baits compared well to the P method in estimating | FA abundancein largefield plotsin
the southern US (R. Pereira, USDA, pers. comm.). Similarly, Greenberget a. (2003) found a
significant correlation between IFA mound countsand foraging (estimated using sugar water
consumption by foragers). During an efficacy trial of broadcasted IFA granular and bait
insecticidesfor turfgrass, we compared the sampling method using the Pl system with one that
quantifiesforaging by counting worker IFAsfound at hot dog baits as an estimate of I1FA
abundance.

Materialsand Methods

Treatmentseval uated were the baits Advion™ (0.045% indoxacarb) and Amdro®
(0.73% hydramethylnon), each applied at 1.5 Ib/acre; and granular insecticides Topchoice™
(0.0143% fipronil) applied at 87 Ib/acre, and Talstar® EZ (0.2% bifenthrin) applied at 100
Ib/acre. Plots, located at the Lincoln Co.-Fayetteville Airport in south-central TN, were 10350 ft2
and contained at least 13 mounds of black or hybrid IFA each. Four plotswere used per
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treatment. Treatments were broadcast with an Earthway® Ev-N-Spred Broadcast-
Seeder/Spreader on May 18 (baits) and 19 (granulars), 2005.

IFA moundswere rated using the Pl method at 0, 7, 14, 30, 60 and 90 d post treatment.
Reduction in Pl was calculated using the equation: (Pre-treatment Pl — Post-treatment Pl) ~ Pre-
treatment Pl. Mound activity was determined before treatment and at day 1 and 3 post treatment.
IFA foraging activity was estimated using hot dog baits before treatment and at 14 and 30 d post
treatment. Two-inch pieces of hot dog were placed every 24 ft in two diagonal s across each plot.
To reduce edge effect, no hot dogs were placed at plot comers. After 1 hour, the number of hot
dog pieces with IFAs was noted.

Differencesamong treatmentsin Pl and mound and foraging activity were analyzed using
ANOVA for a completely randomized design. To detect a relationship between foraging and Pl
ratings, means of percentage of hot dog baits with ants were regressed against Pl for each
treatment for days 14 and 30.

Results and Discussion

By 3 d post treatment, reduction in mound activity was greatest in Advion™-treated plots
(24.7%), which was significantly greater than mound activity reduction in Topchoice™ -treated
and control plots. Advion™ also caused the greatest reductionin Pl at 7 and 14 d; Amdro® was
also significantly better than the granularsat reducing IFA numbersat 14 d. Reduction in Pl
gradually increased for the granular treatments, and by 60 d all treatmentshad significantly
reduced PIs by at least 85%.

Pre-treatment foraging activity was statistically similar among treatment plots. At 14 d, in
contrast to the Pl sampling results, hot dog sampling indicated Talstar® provided significantly
better control; however, broadcasted contact insecticidesare known to suppress |FA foraging
activity (Joneset a. 1998). More foraging was observed in the Topchoice™ and control plots
than in the Advion™ or Amdro® plotsat 14 d. This was expected because the fipronil
formulation used is slower-acting. With the exception of the Topchoice™-treated plots, results of
hot dog sampling at 30 d did not correspond with reductionsin Pl for all treatments. Regression
analysis detected no significant relationship between results of hot dog sampling and reductions
in Pl for both dates.

Sizeand proximity of plots may have affected resultsof hot dog baiting. Using small,
isolated plots, Barr’s (2004) IFA sampling indicated a correlation exists between mound activity
and number of IFA at hot dog baits. The minimum distance between our treatment plots was —-25
ft.; foraging may have occurred across plots. More importantly, the hot dog baits may have
attracted |FA workersfrom untreated areas outside of plots. To avoid this, larger plots should be
used and sampling should be conducted farther from plot edges.
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Bifenthrin and Chlorpyrifosin Reduced-RadiusBand Treatmentsfor
In-field Application on Nursery Plants

Shannon James, L eeMcAnally, and Anne-MarieCallcott

USDA, APHIS, PPQ, CPHST, Soil Inhabiting Pests Section,
3505 25™ Ave. Gulfport, MS 39501

Introduction

The current treatment for pre-harvest field-grownnursery stock (in-field nursery stock), as
described below, isinefficient and limited to asingle insecticidal choice. Thus additional
treatment methods, aswell as additional approved insecticides, are needed to insure fire ant-free
movement of this commaodity.

USDA, APHIS s responsiblefor devel oping treatment methodol ogiesfor certification of
regulated commoditiesfor compliancewith the Federal Imported Fire Ant Quarantine (7CFR
301.81). Thesinglecurrently availablelFA quarantinetreatment for in-field nursery stock
requires a broadcast application of approved bait followed in 3-5 days by a broadcast application
of granular chlorpyrifos(Dursban). Thistreatment must extend 10 feet beyond the base of all
plantsto be certified. After a30-day exposureperiod, plantsare certified IFA-freefor 12 weeks.
A second application of granular chlorpyrifosextends the certification period for an additional
12 weeks.

Restrictions on chlorpyrifoswithin recent years Fiqure1. Fid nursery stock. with

hav.e.l ead to reducgq production Consequen.ﬂy harvested B&B in the foreground and infidd
limitingits availability to growersand making plants in the backeround.

compliancedifficult. Furthermore, the current
treatment radius frequently includesplants and soil
that otherwisewould not be treated because they are
either not ready for harvest or are remaining within
the quarantine zone. And lastly the 30-day exposure
requirement is a mild inconvenienceslowing
commodity delivery. Thus, trials of band-applied
treatmentsfor in-field B&B were initiated to focuson
examining efficacy of productsother than
chlorpyrifos, reduction of treated diameter, and
reduction of the exposuretime required prior to plant
movement.

Materialsand Methods

Trials examining the efficacy of bands of contact insecticidein elimination of IFA colonies
have been conducted as described below from October 2002 through the end of the most recent
trial in February 2006. During thistime six different trialsoccurred using atotal of nine
different contact insecticides. Three plotswere assigned to each treatment used, so the
availability of suitably infested plots determined how many treatmentswere tested in each trial.
Many of the tested insecticides have shown promise, but the bifenthrin and chlorpyrifos
treatments have at this point participatedin more of the trialsand are thus the subject of this
presentation.



Whilethe end use for these treatmentsisin a nursery setting, trialsto date have been
conductedin the grassy areas adjacent to runways at low-traffic airports. These sitesprovide
long stripsof land that can accommodateseveral plots end-to-end and have no treatment
conflictsthat could occur with land used for cropsor livestock. Plotswere formed around 800 ft
long center linesthat had a minimum of five active IFA moundswithin the 4 ft wide (2 ft on
each side of the center line) observation strip (Figure 3). To provide abuffer zone between plots,
plot center lines, which simulated rows of plant stock, were set a minimum of twenty feet apart
sidetosideand end to end. Plotswere marked with spray paint and identifying stakesfor
repeated observation.

Figure3. Plot arrangementdiagram Figure4. Applicationof bait (a) and contact
insecticide(b) to the plots of simulated stock
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Hydramethylnon bait was applied across the plots designated for chemical treatment at a 1.5
1b/A rate either through use of a shop-built spreader mounted to afarm tractor or aerially (Figure
4 3). Control plotswere not treated with bait. Contact insecticide application usually occurred a
week later but ranged from 28 hoursto 3 weeks after baiting. Granular treatmentswere applied
using aGandy™ 48” granular drop spreader attached to afarm tractor (Figure4 b). Liquid
treatmentswere applied using aroller pump boom sprayer equipped with two standard flat spray
tips (8015-SS; TeeJet Corp.) to providea 36" band spray and atotal spray volume equivalent to
ca 76 gal/acre. Treatmentswere applied on both sides of the centerline producing a band size,
depending on formulation used, either 800°x 8' or 800°’x 6' in each plot. Granular and liquid
formulationsof bifenthrin and chlorpyrifoswere applied in each of the trial sfrom spring 2003
through spring 2005. Additionally both formulations of bifenthrin were used in the fall 2002
trial. Ratesused arelisted below.
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Chemical Formulation Rate of Application

bifenthrin granular 0.2% 200 Ib/acre (0.4 1b ai/acre)

bifenthrin flowable 7.9% 40 odacre (0.2 1b ai/acre)

chlorpyrifos | granular 2.32 or 2.5% * 260 Ib/acre or 241 Ib/acre (6 |b ai/acre)*
chlorpyrifos granular 2.32% 130 Ib/acre (3 Ib aifacre)’

chlorpyrifos emulsifiable44.8% 32 odacre (1 Ib ai/acre)

* Trialsfrom fall 2004 on use the 2.5% product since the 2.32% is no longer manufactured.
" The spring 2004 used only a half rate of the chlorpyrifosgranular due to-lack of materials.

Active IFA coloniesin each plot's observationarea were recorded prior to bait application
and again, after contact insecticide application, usudly at 1, 2, 4, 6, and 8 weeksand every four
weeks thereafter until reinfestation occurred or six months passed. Mounds were evaluated using
as little disturbance as possible, usually through insertion of awireflag into the mound. Mounds
were considered activeif any workersappeared. Rain data were collected through associated
professiona weather stations or simple rain gaugeslocated at the site. Temperaturewas
recorded during plot evaluation by air and soil thermometers,

Resultsand Discussion

Declinein active moundswithin the observationstripswas rapid for al treatments, with many
of the spring tria treatments(Figures5 & 6) having no active mounds by one week after contact
insecticideapplication. The 2004 fall treatmentsstill had afew lingering active moundsin the
first and second weeks observations(Figures7 & 8). Itislikely thistrial had persistent mounds
dueto an insufficient delay (only 28 hours due to wesather) between bait and contact insecticide
applications, thus influencing bait uptake by IFA. Also, in the 2002 fall trial one of the
bifenthrin flowable plots had a single IFA mound, mostly located under a windsock, which
lingered through the trial duration. The protection provided by the cement support of the
windsock in this case prevented coverage of the mound by the contact insecticide. Active
mounds were al so witnessed frequently in the areas between plots where only bait was applied.
Decreasein control plot activity can generally be attributed to adverse wesather. Springtrials
started in mild weather, but the hot, arid summersin south Mississippi are known to decrease
IFA activity (Callcott et a. 2000) and thetrial with mound increase wasa very wet summer.
Likewiseasthe mild fall weather deepened into winter, worker activity including rebuilding
mounds and responseto mound disturbance would have declined with colder temperatures
(Markin et al. 1974). The persistent coloniesin the instancesof flawed application serveto
reinforcethe importanceof both an appropriatetime framefor bait uptake and complete
coverage of the treatment area with the contact insecticide.

Duration of efficacy for al treatmentswas strongly influenced by trial season. The spring
applicationsof liquid chlorpyrifosindicated a minimumof 8 weekswithout IFA activity inthe .
observed areasand 10 weeksfor the granular formulation (even at the halved rate used in 2004).
Thefall applied chlorpyrifosliquid and granular treatments, however, had no active IFA mounds
for aminimum of 12 and 16 weeks respectively. Similarly, spring applicationsof liquid and
granular bifenthrin, respectively, provided a minimum of 6 and 14 weeks without reinfestation,
whilefall applicationsof both still had no active mounds by six months after treatment.
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The shorter duration of apparent IFA control in the spring trialsin part may be attributed to
greater reinfestation pressurethan at the same observationtimein fal trials. However, thefall
and winter weather may also preserveactual longevity of the chemicalsthrough inhibition of
microbial degradation. While chlorpyrifosis susceptibleto both abiotic and microbial factors
(Baskaran et al. 1999, Mileset al. 1979), bifenthrinis considered stable after adsorption to soil
except in the presence of microbia activity (USEPA 1988). Soil microbial activity isinfluenced
by refrigeration and season (Trabueet al. 2006, Buckley and Schmidt 2003) and thus may also
likewisebe influenced at thefield sitesduring winter. Thefall resultsecho this hypothesiswith
the apparent effectivenessof bifenthrin treatmentsextending beyond the warmer weather
resurgence of 1FA at the end of the trial as seen in both control and chlorpyrifostreated plots.

Summary

The liquid formulationof chlorpyrifos, both formulationsof bifenthrin, and a half quarantine
rate of granular chlorpyrifos(only used in the 2004 spring trial) all demonstrated potential to
provide quarantinelevel control of IFA infestation. The duration of the treatment efficacy may
not have always matched or surpassed the current 10 ft radiustreatment, but the reduced radius
band treatmentseliminated active IFA moundsfrom the observed treated area for six weeksto
beyond six monthsdepending on chemical, formulation, and season. All chlorpyrifosgranular
treated plots as well as plots treated with both bifenthrinformulationsin the spring trials
demonstrated 100% IFA control by two weeks, half the exposure time currently required. Liquid
chlorpyrifosand thefall applied treatmentsmay normally provide 100% control earlier than 30
days, but without observationin the third week after treatment and/or more fall trials with an
appropriate delay between bait and contact insecticideapplicationit is uncertainif an exposure
shorter than four weekswould be considered in any new quarantine procedures. Futurefall trials
will include some of the other promising chemicals previoudly tested in the spring as well as
incorporatechemical analysisof treated soil to support apparent periodsof |FA control.
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Figureb. Efficacy of band-appliedcombinationtreatmentsof broadcast hydrarnethylnon bait and liquid or granular
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chlorpyrifos in eliminating active IFA mounds from test plots treated in the spring of 2003,2004, and 2005.
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Figure6. Efficacy of band-applied combination treatmentsof broadcast hydramethylnonbait and liquid or granular
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bifenthrinin eliminating active|FA mounds from test plotstreated in the spring of 2003,2004, and 2005.
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Figure 7. Efficacy of band-appliedcombinationtreatmentsof broadcast hydramethylnonbait and liquid or granular
chlorpyrifosin eliminating active IFA mounds from test plotstreated in thefall of 2003 and 2004.
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Figuire 8. Efficacy of band-applied combination treatmentsof broadcast hydramethylnonbait and liquid or granular
bifenthrin in eliminating active IFA moundsfrom test plotstreatedin thefall of 2002,2003, and 2004.
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Areawide Suppression of Fire Ants. Demonstration Project in Mississippi, 2005
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Introduction

The USDA-ARS demonstration project for the suppression of imported fire ants has entered
itssixth year. In 2005, Mississippi State University joined the project monitoringsitesin Clay
and Grenada Counties. Two additional sites, located in Oktibbeha County, were incorporated
into the Mississippi project.

The Areawide project integratesbiological control agents with thechemical bait
products hydromethylnon and methoprene. Mississippi's involvement in the project has
focused on black/ hybrid imported fireants (Fig. 1). Thefollowingisareport on the status of
the USDA-ARS Areawide Suppression of Fire Ants Demonstration Project in
Mississippi as of 2005.
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Figurel. Didgribution of imported fireantsin Mississippi. Areawide sites are located in shaded counties.



M ethodology Overview

Two sites|ocated in Grenada County were selected for chemical bait treatment and two sites
located in Clay County were selected for the combined biological and chemical bait applications.
Treatment areasconsisted of at |east 220 acres with a 280 acre minimum untreated contiguous
border.

Amendmentsto the 2005 protocol reduced monitoringfrom 50 to 25 (0.1ha) plots; 10 plotsin
the treated areasand 15 in the boundaries. The amendment for 2005 also called for additional
smaller (satellite) monitoring sites. The new sitesincludethe MSU Golf Course and the
Memorial Gardens Cemetery, Oktibbeha County (Fig. 1), with 10 and 18 (0.1ha) plots
respectively. Mound counts and hotdog bait attractants were conducted every sampling period
with pitfall samplescollected only in the spring and fall except in satellite aress.

In cooperation with USDA-APHIS, Gulfport, Mississippi, aerial applicationsof Extinguish®
(A.l. methoprene0.75 Ibs/acre)* and Amdro Pro® (A.l. hydromethylnon0.751bs/acre)* were
applied when a threshold level was exceeded in the treatment areas (satellite sites are chemically
treated with vehicle broadcast applications). Mound counts are no longer used as a method for
determining reapplication. The current reapplication threshold is the presence of ant foragersat
35-40% of the hotdog bait attractant stations (Fig. 2).

Multiple release attemptsof the biological control agents Thelohania solenopsae Knell and
Allen (Microsporida) and Pseudacteon curvatus Borgmeier (Phorid fly) beganin 2002 and have
been monitored yearly.

Component Summary
Primaand Memorial Gardens Cemetery exceeded the reapplication threshold and were treated
in October 2005.
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Figure 2 Percentage of hotdog bait attractants containingimportedfire antsat each study site. Sitesexceeding 35-
40% are subject to chemical bait application.

A total of 12 ant specieshave beenidentified at the project sites (Table 1). Forelius pruinosus
(Roger) wasthe only additional species collected in the baitsat Primain spring 2003. At this
time no new formicid species have been captured. Pitfall samples from the additional sitesin
Oktibbeha County have not been sorted at thistime.



Tablel List of ant species captured at each of the Areawide study sited. Namesin regular represent ants captured
in bait attractantsand pitfall traps. Namesin Bold were only capturedin pitfall traps.

Grenada County Clay County Oktibbeha County

Torrance Woodland Prima Knox MSU Golf Course Memorial Gardens Cemetery
Imported Fire Ant Imported Fire Ant Imported Fire Ant Imported Fire Ant Imported Fire Ant Imported Fire Ant
Forelius pruinosus Forelius pruinosus Forelius pruinosus Monomorium minimum Monomorium minimum Forelius pruinosus
Monomorium minimum Monomorium minimum Monomorium minimum Solenopsis molesta Paratrichina vividula Monomorium minimum
Paratrichina wiwidizta Solenopsis molesta Solenopsis molesta Forelius pruinosis Paratrichina vividula
Pheidole bicarinata Pheidole dentata Paratrichina parvula Paratrichina vividula
Solenopsis molesta Hypoponera opacior Paratrichlna vividula
Hypoponera opacior Paratrichinavividula Prenolepsis Imparis

Paratrichina longicornis
Paratrichina parvula
Pheidole dentata

L

Thelohania Summary

Since July 2002, three inocul ativeintroductions of Thelohania solenopsae have been made at
two pasturesitesin Clay County, Mississippi. In 2002 and 2003, mounds were challenged with
3 gramsof red imported fire ant brood inoculum and failed to yield activeinfected colonies. In
April 2004,275 mounds were provided with 5, 8, or 25 grams of Thelohaniainfected brood. In
thefall of 2004, asingle mound with Thelohania-infectedworkerswas recovered at Knox. The
mound was originally challenged with 8 grams of infected brood. Follow-up sampling of al
active mounds located in monitored plots, in May 2005, did not yield any infected colonies. No
inoculation attemptswere made in 2005.

Phorid Fly Summary

The Argentinabiotype of Pseudacteon curvatus (Fig. 4) wasfirst released in two pasturesin
Clay County, Mississippi during the spring of 2002 and 2003. The phorid fly has become
established on black and hybrid imported fire ants, Solenopsisrichteri and S. invicta X richteri,
respectively. In 2004 P. litoralis Borgmeier wasreleased at Knox Farmsin Clay County,
Mississippi. P. litoralis was not found after 11 survey daysin the fall of 2004 and four survey
daysin the spring of 2005. No additional releases of P. curvatus or P. litoralis were madein
2005.

Figure 4. Establishmentand spread of P. curvatus since releasein 2002 (Thead et al. 2005)
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